YOUR CHOICE-smart either way 


e Over 140 software driven functions 

9 82 x 24 or 82 x 20 screen format — software selectable 

е High resolution 7 x 12 matrix characters — P-31 green phosphor 

¢ Upper/lower case character set — plus graphics character set 

е 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 
e Internal editing functions — insert, delete, scroll, roll, slide, etc. 

e Parallel printer I/O port 

¢ 50 to 38,400 baud operation — programmable 


е Cursor type, cursor position, print control characters, protected fields, 
shift Inversion, dual intensity and many other features 


8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 


| SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
| | | 219 М. RHAPSODY 
| | — SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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COLOR GRAPHICS 


MULTI-PROCESSING 


EXTENSIVE 
JOYSTICK SOFTWARE 


CONSOLE SUPPORT 


What Cromemco computer card 


capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. it could be well 
worth your while. 

These are all cards that plug into our 
$-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT ИО 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a Satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 calors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8” floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There’s much more yet you can do 
with our cards. And, of course, there’s an 
easy way to put them to work in our 8-, 
12-, апа 21-slot card cages. Our Р58 
power supply makes it simple to get the 
system into operation. | 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 


CONTACT YOURCROMEMCO REP 
There is even more capability than 
we're able to describe here. 
Contact your Cromemco rep now and 
get this capability working for you. 


CROMEMCO COMPUTER CARDS 

® PROCESSORS — 4 MHz 2-80 A CPU, single 
card computer, I/O processor ® MEMORY — 
up to 64K including special 48K and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability ® HIGH RESOLUTION COLOR 
GRAPHICS — our SDI offers up to 754 x 482 
pixel resolution. ® GENERAL PURPOSE 
INTERFACES —QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel] serial, 8PIO 8-port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-channel D/A and A/D converter, printer inter- 
face, floppy disk controller with RS-232 inter- 
face and system diagnostics, wire-wrap and 
extender cards for your development work. 


Cromemco " 
ұтыс 6 r p "a.m eB а 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 
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High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can’t get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 


*U.S. Pat. No. 4121283 


Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The SDI’s high resolution gives a 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 

Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 

The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. it's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SD! will do for you. 


Cromemco 
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In This Issue 


Did you know that the Vikings were notorious pirates? In Robert Tinney's 
striking cover painting, executed from an original design by Jonathan Graves, 
the floppy disk is the "sail" that powers the underhanded business of soft- 
ware piracy. included are several articles on the legal aspects of protecting 
software from unscrupulous pirates: Chris Morgan's editorial, “How Сап We 
Stop Software Piracy?” (page 6); Christopher Kern's “Washington Tackles the 
Software Problem" [раде 128), and Stephen A Becker's "Legal Protection for 
Computer Hardware and Software” (page 140). 

Other noteworthy articles in this issue include in-depth examinations of the 
Extended Color BASIC for the TRS-80 Color Computer, the new Commodore 
VIC microcomputer, and the Epson МХ-70 and МХ-80 printers. And this issue 
begins a new occasional feature on microcomputer video games called 
"BYTE's Arcade.” 
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ELECTRONIC DESIGN, 
1981 Technology Forecast 


MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


Н5-170 com- 
posite or direct 
drive output 


Loca! or external 
sync generation 


4 Mhz Z80 


microprocessor 


60 hertz real- 


time clock 


8 level interrupt 
tie-in 


IEEE 5100 bus 


compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™, Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


Light pen 
interface 
Time multi- 
plexed refresh 


AK resident 
Screenware™ 
Pak I operating 
system 


32K RAM 
isolated from 
host address 
space 


High speed 
communications 
over parallel 
bus ports 


And now. ..COLOR!! 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as “bit planes” at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 


SCION 


8455-D Tyco Road * Vienna, Virginia 22180 е TWX: 710-831-9087 © (703) 827-0888 
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When you don’t have ten 
thousand people and a few 
thousand years in your budget, 
you need MILESTONE”. 


With today’s concerns about increasing 
costs and declining productivity it’s true 
more than ever that any project worth do- 
ing deserves careful planning. Whether 
you're planning a construction project or 
the opening of a new retail store, you 
must carefully schedule your manpower, 
dollars and time in order to maximize pro- 
ductivity. 


MILESTONE is a critical-path-nelwork- 
analysis program. It runs on a desktop 
microcomputer, is inexpensive and simple 
enough for anyone 1o use. 


For MILESTONE a project is simply any 
task made up of steps that must be per- 
formed in sequence. After dividing a pro- 
ject into it’s composite steps, MILESTONE 
can help you plan, schedule and control 
the project. 


MILESTONE treats your project as a series 
of activities. Each activily has a name, 
duration, capitol cost, mix of manpower, 
and an associated list of other activities 
that must be completed first. The list of 
associated activities provides a thread 
that MILESTONE uses to link all the jobs 
together into an overall project schedule. 
Everytime you add a new activity or make 
change to an existing one, the entire 
schedule is recomputed and the results 
are immediately redisplayed on the 
Screen. 


MILESTONE requires 48K RAM & CP/M. 
Also available for Apple Pascal or UCSD 
Pascal Operating System. Formats: 8” 
single density IBM soft-sectored, NorthStar 
DD, Micropolis Mod Il, Superbrain 3.0, Ap- 
ple 1. Price is $295. Manual alone— $30. 
Ада $7.00 for shipping. 


WARE 
DIGITAL MARKETING 
DIGITAL MARKETING 


2670 CHERRY LANE 
WALNUT CREEK - CA 94596 
(415) 938-2880 


Milestone ragemak Organic честе: CPM TOCIeImork Dol 
Research UCSD rrodemnork Regents Unversity СА Apple Pascal 
teenak Anne Correu ters 
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How Can We Stop 


Software Piracy? 


Chris Morgan, Editor in Chief 


Software piracy is rapidly becoming a major problem in the personal com- 
puter field. The casual copying of programs by computer hobbyists, although 
not at the epidemic stage, is frighteningly commonplace. Many people fail to 
see (or prefer not to see) that the practice is not just illegal—it’s unethical. 

But what about making backup copies of important software? What hap- 
pens if your small business’ direct-mail program “dies”? Without a backup, a 
businessman's only recourse is to return the disk to the manufacturer and hope 
it won't take longer than a few weeks to get a replacement. Manufacturers 
understand the problem, and have designed some floppy-disk-based programs 
that allow the user to make one backup copy. After this, software “jamming” 
information is automatically added to the original floppy disk to theoretically 
prevent additional illegal copies. In practice, though, enterprising software ex- 
perts can crack the protection mechanisms and make copies at will. 

The industry is faced with a dilemma: how does the manufacturer serve the 
customer's legitimate need to make backup copies, while protecting his expen- 
sive software investment? There are two possibilities: put the would-be soft- 
ware pirate at a disadvantage if he makes an illegal copy, or, better still, make 
it virtually impossible for the pirate to make a copy. 


The Persuasion Route 

Let me make a not-too-perfect analogy between the software industry and 
the record industry. When tape recorder sales began to increase during the ear- 
ly 1970s, record industry executives predicted that record sales would plum- 
met because of private off-the-air taping. But, in fact, record sales climbed 
steadily throughout the decade. Why? My opinion is that when people think 
of a recording, they think of the entire package: the album artwork, the liner 
notes—in short, there is more to a recording than the sound coming from a 
pair of loudspeakers. In much the same vein, there is more to a piece of soft- 
ware than the object code: there is the documentation, for instance. 

The need to make a copy of the documentation is an additional nuisance for 
the software pirate. It costs money to make photocopies. Then there's the 
registration card: legitimate owners of software are often put on mailing lists 
to receive updates to their programs as well as information about new pro- 
grams from the manufacturer. A cheap and effective way for manufacturers to 
fight the pirate is to creatively exploit the latter idea. At the risk of overgener- 
alization, computer-science people tend to be obsessive-compulsive in their 
psychological makeup, ie: they hate to miss out on any details about a product 
they buy—especially a piece of softwarel 

I mentioned earlier that this was a less-than-perfect analogy. The problem is 
that a $9.95 recording is one thing—a $600 program is quite another. The 
above-mentioned tactics might help the manufacturer of a $30 or $50 piece of 
software, but temptation becomes powerful indeed when the price tag reaches 


three or four figures. 
Editorial continued on page 10 


Introducing the COLOR CONNECTION" 
Plug A TRS-80* Color - 
Computer into the World of ` 
System- 50 Computing. 


Now you can expand Tandy's exciting new TRS- 


80* Color Co 


mputer using proven System-50 


products. Expansion possibilities are limitless. 
And expansion is easy. Plug one end of the 
COLOR CONNECTION into the Program - 
Pak* connector of the Color Computer. 

Plug the other end into a System-50 bus 


motherboard. Now add the functions you 
| from an inventory of 
standard m dules manufactured by 
competent, long-established firms 

— from the inventory of solid per- 
formers, like Percom Data 


want, selectin 


Company. 


Mini-disk storage — today! 
Available off-the-shelf for your ex- 
tended system is Percom’s field- 

roven LFD mini-disk system. The 
irst choice of knowledgeable 680X 
computerists since 1977, Percom 
LFD mini-disk systems come com- 
plete, ready to plug in and run. File 
storage capacities range from 102 
Eye for a one-drive LFD-400™ 
system to almost 0.6 
Mbyte for a three-drive 
LFD- 800™ system. 


System Requirements 


The COLOR CONNEC- 

TION interfaces a TRS-80* 

Color Computer to a Systern- 

50 bus motherboard. Power for 

the COLOR CONNECTION is 

obtained from the computer. Power 

for the extended bus cards must be pro- 

vided by an external source, such as Percom's System-50 
Power Supply. The COLOR CONNECTION provides for 
disabling the computer internal memory at 8-Kbyte 
boundaries to prevent contention with external memory. 


The COLOR СОММЕСТІОМ.............. $99.95 


г” Percom products are available at Percom dealers nation- 


wide. Call toll-free, 1-800-527-1592, for the address of your 


nearest dealer, or to order direct from Percom. 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
PRICES DO NOT INCLUDE SHIPPING AND HANDLING. 
TM trademark of Percom Data Company. hc. 


* trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 


Get serious! 


For serious computing like 
word processing add the Per- | 
com ELECTRIC WINDOW" — 

This memory-mapped video 
display card features instant 
display updating, software- 
defined full display formatting © 
— up to 80 characters by 24 
lines, an extendable character 
generator that generates fully- 
formed upper and lower case 
characters, and more. The 
ELECTRIC WINDOW pro- 
vides either composite or sepa- 
rate sync-video output, and 
interfaces a standard black-&- 
white video display monitor. 


Beyond 16K 

Another option is incremental 
memory expansion. Add 8-, 16- or 
24-Kbytes of static RAM with our 
M24SS card; 16-, 32- or 48-Kbytes of 
dynamic RAM with our M48DSS card. 
The COLOR CONNECTION prevents 
contention between internal computer mem- 

ory and external memory. 

The right motherboard 

Fast mini-disk storage, full-format alphanumerics and 
memory add-on are obvious expansion possibilities. The 
optional Percom System-50 Motherboard allows you to 
consider the less obvious. This seven-slot motherboard | 
not only can be self-extended, but also can be extended 
with our 30-pin I/O motherboard. The richness of readily | 


available peripheral interface cards provides an uncom- 
mon degree of expansion flexibility. 


The System-50 (SS-50) bus community. With a TRS-80* 


Color Computer and the COLOR CONNECTION, it's 
your world. Enjoy! 


. PERCOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND. TEXAS 75042 


(2141 272-3421 
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WHY LET ONE MAINFRAME DEFINE 


OUR WELI-DIFFERENTIATED 
ARE CALCULATED 
SYSTEMS INTEGRATION 


A simple algorithm — 


We work with the serious systems integrator .. ..On terms 
that. make s inse to you. That means giving you a set of 
products whi ch expand your limits, not reduce them. 


We manufacture the most complete family of high quality 
IEEE/696 S-100 mainframes on the market. Choices in- 
clude three mainframes in rack-mount or table-top pack- 
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 


up to our proven Pascal development system. 


The J factor: one source. 


No matter which option you choose, you get the benefit 
of working with completely integrated products... fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 


“Іп Calculus, a fundamental statement in the definition of limit; interpreted 
here to imply: “For your integration problem, Intersystems has a solution.” 


he” . = 


Choose from mainframe options... | 


Select from three packaging options: Rack-mount, table- 
top or front panel models. All three feature ‹ our. 20 slot 
5-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series H™ 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack- 
age offering, or develop on one version and market 
another. 


* Front Panel model — a powerful development and 
diagnostic tool for Z-80'systems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break- 
points, trigger scopes, single step, slow step and more. 


• FrontPanelless desk top model—a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

* Rack Mount version — features a heavy gauge frame 


designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 


t Registered trademark of Zilog, Inc. 


YOUR LIMITS? 


OPTIONS 
TO SOLVE YOUR 
PROBLEMS, 


Board level options... 


Intersystems mainframe packages, 
equipped with Series ІІ boards, are opera- 
tional in both 8 and 16 bit settings and 
support extended addressing in both I/O 
and memory space, recognizing 16 bit 
I/O addresses and 24 bit memory 
addresses. Just look at 
these individual 
features: 


* MPU-80—uses а 2-80, 8 vectored in- 
terrunt lines and two 4K windows to ad- 
dress up to Т Megabyte of RAM without 
bank select. 


:* 64KDR—sophisticated refresh circuitry 
allowsunlimited DMA and absolutely re- 
liable operation without wait states. 


#Registered tradamark of Digital Research 


9 6 SI/O — six individually software- 
controllable serial 1/O ports with op- 
tional interrupts. Each can run RS 232 at 
ир to 19,200 BAUD, as сап our М/О 
board. 


• Vl/O—has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla- 
ble command lines and 16 levels of vec- 
tored interrupts. 


е FDC tl—can DMA up to a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles ир to 
four 8" floppies. 

* MPU-8000 — available with the non- 
segmented Z-8002', which directly ad- 
dresses 64K, or the segmented Z-8001', 
which can directly address 8 Megabytes. 


Extended systems options... 


Interfacing disk drives is not a trivial mat- 
ter, so when your objectives and re- 
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you, We can add our disk 
drive package to any Z-80 or Z-8000 con- 
figuration we provide ... again, fully as- 
sembled and tested and covered under 
one warranty. 


Or our complete 
Pascal Development System. 


We .use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP/M", and Intersystems 
Pascal/Z™ compiler and Cache BIOS™. 


THIS SYSTEM 1S FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 


The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify control charac- 
ters to enable special features such as 
diagnostic output to trace program execu- 
tion. It can also provide remote МО to 

link your system to almost any 
other computer, 
а large or small. 


— 


And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 


And the system also includes our 
Pascal/Z, a true native compiler pro- 
ducing ROMable and Re-entrant cade. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati- 
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 


One choice you won't have to make... 


We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We'll back you to the hilt 
with services like free technical consulta- 
tion, board-swapping, diagnostic pack- 
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 


Your solution should be clear. 

Whether you're integrating for scientific, 
governmental or commercial applica- 
tions, Intersystems can provide a Delta for 
your Epsilon. 


Talk to us today. 


Ithaca Intersystems Inc., 
Dept. B | 

1650 Hanshaw Road, 
P.O. Box 91 
Ithaca, NY 14850 


Phone 
(607) 257-0190 


InterSystems" 


Ithaca Intersystems Inc. 


Micros for bigger ideas. 
Circle 206 on Inquiry card. 


"Trademark of Ithaca Intersystems, пс. 


Technological Measures 

The ultimate answer is to make it so difficult and costly 
for the pirate to make copies that the problem goes away. 
A good first step is to put teeth into software protection 
laws. The revised copyright act of 1976 had a major im- 
pact on phonograph record pirates because of the much 
more stringent penalties for convicted offenders. You 
may have noticed the(P)sign on commercial records and 
tapes: it’s an indication that they're protected by the new 
law. (For further legal background, including informa- 
tion on the latest Supreme Court decisions, see 
“Washington Tackles the Software Problem,” page 128, 
and “Legal Protection for Computer Hardware and Soft- 
ware,” page 140.) 

We come next to the most intriguing weapon in our 
arsenal: hardware “locks” on the software. The concept 
of the J.D. ROM is a recent development now being used, 
among other places, in conjunction with a program called 
RCS/Micro Modeller, developed in England by In- 
telligence (UK) Limited. The program allows a person to 
use an Apple II computer to create financial planning 
models and high-resolution color displays featuring pie 
charts, histograms, and so on. A novel feature of the pro- 
gram is its “electronic slide show” capability: a hand-held 
control, similar to a slide projector control, plugs into 
one of the paddle ports of the Apple and allows the user 
to cycle through an electronic “slide show” on the video 
screen, Built into the control is a special ROM containing 
an identification number that is duplicated on the pro- 
gram floppy disk. The program periodically checks for 
the presence of the L.D. ROM. If it’s not found, the pro- 
gram crashes. 

This technique puts one more stumbling block in the 
way of the pirate, and it does not add appreciably to the 
total cost of the software (the L D. ROM costs about $20). 
Alas, there are some experts in Europe who have cracked 
the code of another I.D. ROM used in conjunction with a 
program called Wordcraft, which is being distributed by 
Commodore in England. So the technique, while making 
it much more difficult to copy software, is not the 
ultimate answer. Still, I welcome this type of innovative 
approach to a mind-boggling problem. Readers interested 
in further information about the RCS/Micro Modeller 
program (not yet available in the United States) should 
contact David Low, ACT (Microsoft) Ltd, 5/6 Vicarage 
Rd, Edgbaston, Birmingham B15 3ES England. 

Two of the most promising solutions to the software 
protection problem come from West Coast inventor 
Marc Kaufman. He has filed a patent for an "execute- 
only ROM,” a new type of read-only memory which pro- 


duces a sequence of executable code in the normal man- . 


ner, but prohibits the user from randomly accessing 
memory addresses. As Kaufman explains, the user begins 
execution of the program at a known address. A "secret" 
executive routine, built into the ROM, contains a table of 
the legal next steps for every given step in the program. 
Only those steps listed in the table can be accessed by the 
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user. For example, if the program contains а branch to 
one of two places, only those two places can be examined 
by the programmer at that time. If a program contains 
enough branches, it would take an inordinate amount of 
time for the user to run through every permutation of the 
program to get a complete listing of the code, even if a 
computer did the searching. Kaufman is presently work- 
ing with both hardware vendors and users to develop the 
idea. An unreadable EPROM is also in the works, en- 
abling the do-it-yourselfer to create secure programs. 

Kaufman's second idea is to add a “black box” to a per- 
sonal computer. Every piece of software would come 
with a magnetic key (or other type of hard-to-duplicate 
key) that plugs into the black box and contains a coded 
I.D. number that matches the I.D. number on the floppy 
disk. The program resides on the disk in encrypted form. 
In order to decode the program, the key must be plugged 
into the box. With this scheme, the user can make as 
many backup copies as desired, but only one of them can 
be used at a time. The drawback to such a system is the 
need for the black box. But if the idea catches on, the 
price would probably come down. Interested readers can 
contact Marc Kaufman at Kaufman Research, 14100 
Donelson Р], Los Altos Hills CA 94022. 

Stopping the pirate is vital. Piracy has reached near 
epidemic levels in Europe, where it is not uncommon for 
an entire computer club numbering in the hundreds to 
line up their computers and make hundreds of copies of 
programs from United States manufacturers for the use of 
the entire club! Then there is the phenomenon of the 
“software library.” Some of them are legitimate, but all 
too many cavalierly offer copies of programs to their 
members at a fraction of the retail cost. 

Illegitimate copies of programs threaten the fabric of 
personal computing. The software innovators in our field 
must be compensated fairly for their work, or we will no 
longer see the high-quality programs that currently grace 
the marketplace. 

I welcome comments from readers about this all- 
important issue, and would like to begin a dialog featur- 
ing your comments. Please send your thoughts to: Soft- 
ware Protection, c/o BYTE Publications Inc, POB 372, 
Hancock МН 03449. m 

Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm], self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, 70 Main St, Peter- 
borough NH 03458. 

Articles which are accepted are purchased with a rate of up to 
$50 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll [BYTE's Ongoing Monitor Box or 

“BOMB") are presented with bonus checks of $100 and $50. 


Unsolicited materials should be accompanied Чу full name and 
address, as well as return postage. 
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Educational Dialog 


As a junior-high-school teacher with 
several years of experience, I want to call 
into question some of the underlying as- 
sumptions in Seymour Papert’s “New 
Cultures from New Technologies.” (See 
the September 1980 BYTE, page 230.) 

Mr Papert seems to believe that chil- 
dren and child-initiated explorations are 
inherently good and, conversely, that 


parents, teachers, schools, and their limits | 


and expectations are inherently bad. Also, 
he seems to believe that all learning can 
and should be as swift, natural, accurate, 
and frustration-free as the learning of 
spoken language, and that learning by 
rote or rite is without meaning and is 
harmful to the child. 

To the first supposition, I can only re- 
ply that there is a time and place to be 
child-centered, and a time and place to be 
goal-directed. To the second supposition, 
language acquisition has little to do with 
other types of learning—it is а highly 
specific capability that is “hard-wired” in- 


to the brain from birth. Finally, rote and 
rite learning are common elements in 
spontaneous children’s play, to say 
nothing of adult culture. 

Piagetian learning is at best an unfor- 
tunate choice of words оп Mr Papert's 
part, because Piaget did not focus on 
learning at all. He studied the cognitive 
processes in children that depended on 
maturation, not learning, and were indeed 
highly resistant to any learning ex- 
periences he was able to devise. His great 
contribution to education was to point 
out that there are thresholds and there are 
ceilings to what an immature mind can 
learn. The insight-oriented "new math" 
failed in public education for this reason: 
its proponents were asking grade-school 
children to perform abstract reasoning, 
which Piaget terms formal operations, 
before they were ready to do so. 

Anyone wishing to teach young chil- 
dren to program computers, regardless of 
formal language instruction, had better 
remember a few things: Piagetian formal 
operations begin in adolescence. It is not 


FINALLY, A COMPREHENSIVE 
SOFTWARE CATALOGUE THAT 
ISN'T HARD ON YOUR WALLET. 


Like you, we were құла 


that some software са 


ogues 


cost twenty bucks or more. So 
we decided to do something 
about it. We've put together 
our own software catalogue. 
And we're selling it for a lot 
less. Less than the price of this 
magazine, in fact. 


It's the new Micro Dimen- 


sion's Software Catalogue and 

it contains a full complement 

of computer programs. Busi- 
ness, educational, games-entertainment and utility. All 
brands. With descriptions that include systems require- 


ments. 


So pick up a copy at your local computer store. 
After all, a software catalogue shouldn't have 
to cost as much as the software. 
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safe to assume that a preadolescent is do- 
ing what you think he is doing, in the way 
you think he is doing it, or for the reason 
you think he is doing it. You ignore Piaget 
at your own peril. 

In summation, no single development is 
going to revolutionize education, because 
it is a "soft" field—too many factors are 
operating already. The computer prob- 
ably will be the biggest thing ever to hit 
the field, but not for the reasons Papert 
thinks. 


Charles Heckel 
1624 Hillcrest 
Glendale CA 91202 


Seymour Papert Replies: 

I agree with Mr Heckel that one ignores 
Piaget at one's peril. I have tried not to ig- 
nore him. I spent about 5 years working in 
his center for Genetic Epistemology in 
Geneva, Switzerland, In my book Mind- 
storms: Children, Computers and Power- 
ful Ideas, I argue that our work on Logo is 
in the spirit of Piaget's theory even if it 
seems to contradict some of his empirical 
findings. 

I grant that children in many countries 
have been found to follow a fixed pattern 
of intellectual development. I grant that 
psychologists have failed when they tried 
to change this pattern of development by 
exposing children to a few hours of special 
treatment under laboratory conditions. 
But, I argue in Mindstorms that the 
penetration of computers into the lives of 
children (indeed into the whole culture) 
will exert a much more massive influence 
on intellectual development than any ex- 
periments in the past. I suggest that it is 
possible that these more massive іп- 
fluences will have correspondingly mas- 
sive effects. I don’t see how any of Piaget's 
experiments could conceivably be held to 
exclude this possibility. 

In addition to these general issues, there 
is one specific point of Piagetian inter- 
pretation on which I must express dis- 
agreement with Mr Heckel. Piaget certain- 
ly did not believe, as Mr Heckel asserts, 
that the acquisition of language “has little 
to do with" other types of learning or that 
it is “hard-wired.” This sounds more like 
Noam Chomsky's position against which 
Piaget argued with increasing vigor in the 
last years of his life. 
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= 1,800 patents in 
= his name, but 


you can be just as inventive 
with an Apple. 


Apple is the company with the brightest ideas in 
hardware and software and the best support — so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 


How Apple grows with you. 

With Apple's reliable product family, the possibilities of 
creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
À to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives — the 54” 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 


Apple speaks many languages. 
Since more than 100 companies create software for 
Apple, you'll have the most extensive library in the personal 


computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with 
creative animation. 


More illuminating experiences in store. 
You won't want to miss all the Apple products being 
introduced at your computer store all the time. Don't let 
p history pass you by. Visit your nearest 
жғы ты. Apple dealer ог call 800-538-9696. 
In California, 800-662-9238. Or write: 
‚ Apple Computer, 10260 Bandley Drive, 
WW Cupertino, CA 95014. 


appie computer inc. 


See us at NCC-Booth 626 
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TOUGHEST 
BOARDS 


IN TOWN 
FOR S-100's 


Monitor and control 
in wicked environments. 


Want to put your S-100 system to 
work in the world of computerized monitor- 
ing and process control? 

Dual Systems has all the boards it 
takes to do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of industrial 
control. А! operate with Cromemco, North 
Star and other S-100 systems. 

A/D board. 12-bit precision. 32 single- 
ended inputs. Or 16 differential inputs. 25 
us conversion time, Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans- 
ducer amplifier. Works with our thermo- 
couple compensation board and our 4-20 
mA input boards as well. 

D/A board. Four independent channels. 
12-bit precision. Input is binary ог 2s com- 
plement. Compatible with а! existing /О 
mapped software. $495. Drives our ampli- 
fier board which outputs 4-20 mA. 

CMOS RAM board. On-board battery 
back-up preserves data a year. 200 ns 
read/write time. Runs at 4 MHz. 8K bytes 
$590. 16K bytes $990. 

CMOS clock board. On-board battery 
back-up keeps clock running a year. New 
LSI chip carries date, hours, minutes and 
seconds. Read or write directly from ИО 
port. Vectored interrupt. $250. 

We also provide complete main- 
frame systems. OEM and dealer inquiries 
are invited. 

Contact Dual Systems Control 
Corp., Dept. B, 1825 Eastshore Hwy., Berke- 
еу, СА 94710. Phone (415) 549-3854. 


THE NEW RELIABLES 
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Ada Manual Avallable 


The reference manual for the Ada pro- 
gramming language, July 1980 version, is 
now available from the Government Print- 
ing Office. The supply in the Defense 
Department's DARPA office (referred to 
in "BYTELINES," January 1981 BYTE, 
page 200) is now exhausted. Requests 
should be sent to: 


Superintendent of Documents 
US Government Printing Office 
Washington DC 20402 


Order number: 008-000-00354-8 
Cost: $5.50 per copy. 


I learned this when I requested informa- 
tion from DARPA about the manual. 


Mike Robinson 
Rt 4, Box 70 
Ringgold GA 30736 


Hard Disk to Buy 


] was quite amused to read that 
manufacturers are unable to understand 
why small hard disks aren't selling as ex- 
pected. (See "Winchester 8-inch Drives 
Off to Slow Start," December 1980 "BYTE- 
LINES," page 214.) Perhaps the reason 
could be the typical $5000 to $8000 price 
tag—more than a little difficult to justify 
to your wife, mother, girlfriend.... 

Besides the normal budgetary prob- 
lems, I have no way to interface a hard 
disk to my Heath H-8 computer, either in 
hardware or software. Another problem 
is that most hard disks are not removable. 
Imagine the added utility of a drive using 
an 8- or 14-inch cartridge, holding about 
20 megabytes, costing $2000, and 
removable (so you can take it to your 
friend's house). Come to think of it, that's 
a good description of a DEC (Digital 
Equipment Corporation) ККО5 cartridge 
disk-pack drive. 


John F Priebe 
4804 Mt Airy Rd 
Sylvania OH 43560 


Plot: North by Northwest 


I found John Beetem's article “Vector 
Graphics for Raster Displays" enjoyable. 
(See the October 1980 BYTE, page 286.) 
But, when I read R H Rae’s letter, I had to 
respond. (See “Intercepting Raster," 
January 1981 BYTE, page 14.) Beetem's 
vector-generator routine works beautiful- 


ly for its intended purpose. But Rae's 
alternative suggests that there are those 
who could profit from a little "compuser- 
vation" (running faster on fewer bytes). 
The routine I use to drive my Houston 
Instrument Hiplot plotter is a modifica- 
tion of the one that appears in Hiplot 
brochures (it is actually Algorithm 162 by 
Fred G Stockton; Collected Algorithms 
from ACM, 1963). I offer it in a minimal 
BASIC as Houston Instrument did. It 
assumes that the PRINT statement goes to 
the Hiplot, which ignores all characters 
except "p" thru "w," and "y" and "z." "p" 
means move the pen one increment (0.005 
inch) north, “q” northeast, “г” east, and 
so on to "w" meaning northwest. 
10 А$= "rqvwpsvupqpwtstu" 
20 INPUT X,Y 
30 PRINT'z":REM PEN DOWN 
COMMAND 
40 GOSUB 100 
50 PRINT"y":REM PEN UP 
COMMAND 
60 GOTO 20 
70 REM *** VECTOR GENERATOR 
SUBROUTINE *** 
80 REM THIS SUBROUTINE DRAWS 
THE BEST STRAIGHT 
90 REM LINE FOR A COORDINATE 
CHANGE OF (X) AND (Y) 
100 1=1: Е Х<0 THEN X= —X: I=3 
110 IF Y« 0 THEN Y= —Y:I=I+4 
120 IF X< Y THEN T=X: X=Y: Y-T: 
1=1+8 
130 E= – Х/2: С=0 
140 IF C>X—.5 THEN RETURN 
150 E=E+Y: IF E>0 THEN E=E— X: 
PRINT MID$(A$,1 +1,1): 
GOTO 170 
160 PRINT MID$(A$,I, 1) 
170 C=C+1: GOTO 140 


This routine is marvelous; no 
multiplications and only an avoidable 
right shift in line 130 (the entire routine, 
including the array and double-precision 
variable storage, requires less than 130 
bytes of 8080 code). 

The byte miser in me demanded that I 
understand this routine. When I found its 
logic as simple as the routine, I couldn't 
resist configuring it for screen graphics 
and animation, turning a printer into a 
plotter, and tackling the awesome task of 
massaging my plotter into a super printer. 

If it is not too late, Mr Rae, you might 
consider using Stockton's algorithm for 
your commercial graphics product. 


William A McWorter ]r 
Mathematics Department 
Ohio State University 
Columbus OH 43210 
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the two top microcomputer contenders 


When you decide to buy a microcomputer system, 
it usually gets down to one model versus another. 
Will it be the SuperBrain from Intertec...or one of 
those other models from Intertec's competitors? 
Well, there's really not much of a choice in the 
price/performance competition. The SuperBrain 
wins hands down! And it's a pretty tough contender 
if reliability, factory support and nationwide service 
are important to you. So what do you do? Choose 
our SuperBrain just because you know it's best? 
Or keep waiting for someone to announce some- 
thing better? 


WAIT NO LONGER... 

It wasnt enough that our SuperBrain had such 
Standard features as twin double-density disk drives 
with nearly 350,000 bytes of disk storage. A full 
64K of dynamic RAM. A CP/M* Disk Operating 
oystem which assures compatibility to literally 
hundreds of application packages. A crisp, 12” non- 
glare screen with a full 24 line by 80 column display. 
A full-featured ASCII keyboard with a separate 
keypad and individual cursor control keys. Twin 
RS232serial ports forfastand easy connection to 
a modem or a printer. Plus, dual 780 processors 
which operate at 4 megahertz to insure lightning- 
fast program execution. No, it wasn't enough. So 
we changed it. We made it even better! 


ANNOUNCING SUPERBRAIN QD... 

Our new QD model boasts all the features of our 
phenomenally popular SuperBrain with the addition 
of double-sided disk drives. So, for only a modest 
increase in price, you can order your next SuperBrain 
with more than twice the disk storage. But, best of 
all, you can field upgrade the disk capacity of either 
model to a whopping 10 megabytes! Now how's 
that for a choice? 


HOW DID WE DO IT? 

The secret of SuperBrain QD's incredible disk 
storage lies within our new double-density, double- 
sided disk drives. Nearly 750,000 bytes of data 
can be formatted on two specially designed 5%” 
drives. More than enough to tackle almost any 
serious small business application. Plus, SuperBrain 
QD's 64K of dynamic RAM will handle even your 
most complicated programming tasks. 

Of course, if you really need megabytes instead 
of kilobytes, just add our 10 megabyte Compu- 
Star™ Disk Storage System. It connects in seconds 
and gives you the capability to expand your system 
into a powerful multi-user network with up to 255 
Compustar terminals. You can add users one at a 
time as you need them. So no matter how much 
your needs expand, your original investment in 
computer hardware is always protected. 


Registered irademaikol Окна) Research. Inc 


BUT IS IT RELIABLE? 

Our best salesmen are our present customers. 
Not only have SuperBrain and QD users been 
impressed with the inherent reliability of the sys- 
tems, they tell us that no other microcomputers 
available offer such a unique modular design con- 
cept. Just about the only service tool required is a 
common screwdriver. But of course if you'd rather 
let us do the service, our total commitment to product 
and customer support, with service outlets in most 
major cities, will guarantee your satisfaction for 
many years to come. 


The CompuStar™ Disk Storage System 
.. Connects in seconds to either model. 


THE DECISION IS YOURS... 


Whether your next microcomputer is the Super- 
Brain or our QD model, you'll be purchasing what 
is becoming one of the world's most popular micro- 
computer systems. And regardless of which model 
you choose, you'll probably never outgrow it because 
you can keep expanding it. 

Call or write us today for more information on 
our full line of microcomputer systems. Ask for our 
"SuperBrain Buyer's Guide’ and read why so many 
customers like yourself have made the SuperBrain 
and the SuperBrain QD their top two choices for 
performance, value and reliability. 


INTERTEC 
JEANA S EMS. 


2300 Broad River Rd., Columbia, S.C 29210 
(803) 798-9100 TWX: 810-666-2115 


You 
Can Package 
Almost ANY System Faster, 
Have It Look Better, 
Cost Less: 


Using one of 
these systems? 
e MULTI-BUS, 
e Motorola 

Exorciser, 
e Rockwell AIM 
65 Expansion, 
e STD-BUS, 
e S-100 & IEEE 


Vector exclusives; 
Your choice of 
plastic or metal card | 
guides, fixed or adjustable "` 
positioning. Mount connectors or motherboards without special 
hardware or hole 
drilling. Vector 
ships more 
card cages 
d 


Vector CCK100, 
$49.80 (1-9) 
for S-100, IEEE696, Motorola Exorciser. 


any other 


|121) company. 
NEW “! For expert 
Vector ы” assistance, 
CCK135AS, call the 
$36.00 (1-9) packaging 


brefessionals 

in California, 
(213)365-9661, 
outside 
California, 
use our toll- 
Poe umber: | 
Y (800)423-5659. 


. D eS " j 


M. š Complete as shown, Vect 
| м” СМАЗА-20 with modules, 152.00 (1-9) 


Фрая Со Comp 


COR eae 
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BY TE’s BOMBworks 


My December 1980 BYTE did not in- 
clude the usual Reader’s Service and 
BOMB cards, so here are my December 
BOMB votes. 

My vote for the best article of the year 
is Grady Booch's Micrograph series. (See 
“Micrograph, Part 1: Developing an In- 
struction Set for a Raster-Scan Display,” 
November 1980 BYTE, page 64; “Part 2: 
Video-Display Processor,” December 
1980 BYTE, page 120; and “Part 3: Soft- 
ware and Operation,” January 1981 
BYTE, page 238.) I eagerly awaited my 
January BYTE for the concluding part. 

Mr Booch's design was good, but the 
hardware could have been upgraded for 
better performance. According to my cal- 
culations for the color chip, the Z80 
microprocessor is active only 1296 of the 
time with the hardware configuration 
shown. The Motorola spec sheets give a 
better hardware implementation: isolate 
the display memory from the processor 
memory when the display circuitry is ac- 
cessing display memory. Such an ap- 
proach would allow fuller utilization of 
the Z80, as well as remove response-time 
problems from the interface to the host 
computer (ie: lost time when the Z80 is 
locked out by the display). All in all, Mr 
Booch's articles were excellent! 

I had a different opinion of the com- 
peting serials on graphics. Alan Grogono's 
"Graphic Color Slides" articles gave no in- 
sight into the more general problem of 
graphics. (See the November and 
December 1980 BYTEs, pages 126 and 96, 
respectively.) Allen Watson's "A 
Simplified Theory of Video Graphics" 
presented little if any new information on 
either hardware or software. (See the 
November and December 1980 BYTEs, 
pages 180 and 142, respectively.) He 
might as well have referred to some of the 
many articles and books on the television 
signals (eg: the TV Typewriter Cookbook 
or some such). I rate both of these articles 
poor. 

On a more positive note, I enjoyed all 
of the game reviews and would like to see 
more for other software packages. These, 
however, would rate only a good, with 
the exceptions of "On the Road to Adven- 
ture"; "Odyssey: The Compleat Apven- 
ture"; and "Zork and the Future of Com- 
puterized Fantasy Simulations." I rate all 
of these excellent. (See the December 1980 
BYTE, pages 158, 90, and 172, respective- 
ly.) I'd also place Steve Ciarcia's "Com- 
puterized Testing" in that category. (See 
December 1980 BYTE, page 44.) 
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НІНЕН» 
MONTIOR 


"9 1с 
ымі? 
SPATE 


99$ 


т WWINNER * 


ja DOLPHIN 


dot d Data-Ed L] Please send me ONE TM-12G MONITOR at the low introductory 
ONc 18 Bridge Street price of $129.00 plus $2.75 shipping. 
Salem, NH 03079 (OFFER LIMITED TO ONE MONITOR PER CUSTOMER) 


603-893-2047 (collect) L] Please send more information about your low cost custom fit 
TWX 710-366-0502 (UDOENG SEML) smart printers. 


D ata- Ed L) Check or Money Order enclosed 


Subsidiary of UDO Corp. ||  -—— ОЕ Accepted. 


@ Bill my VISA-E] 
Ween. Е Bill my-U VISA-U Mastercharge 


18 Bridge Street Card No. 


603-893-2047 VISA master charge Signature —— 
TWX 710-366-0502 | (Sale Price good only in Continental U.S.A.) MGR) (Offer good through 7/1/81) 


What can you honestly 
expect from an interactive 
data terminal that costs only 
$369?* 


" ” Well, to begin with, color graphics. 
RCA’s VP-3301 has unique color-locking circuitry that gives 


“you sharp, jitter-free color graphics and rainbow-free characters. 


Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats. RS232C and 

20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust- 
proof keyboard for hostile environments. 


The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through an RF modulator.** It 
serves a wide variety of industrial, educational, business and 
individual applications including communication with time 
sharing and data base networks such as those provided by 
Dow Jones News/Retrieval Service, CompuServe and Source. 


All this—for the low price of $369. And it's made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 
RCA MicroComputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 


**Model VP-3303 with built-in RF modulator —$389. 
*Suggested user price. Monitor and modem not included. 
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I want to compliment BYTE's Produc- 
tion Director, Nancy Estle, on the layout 
of BYTE. BYTE articles generally manage 
to stay in one piece, rather than starting in 
the front and continuing piecemeal 
throughout the remainder of the maga- 
zine. I would like to see even more 
segregation between articles and adver- 
tising, however. I do not object to the ads, 
in fact I conscientiously read through 
them, hoping that I won't miss any new 
developments. But having to  wade 
through the ads to find article continua- 
tions is annoying. 


Arthur Throckmorton 
5657 S Oak St 
Littleton CO 80127 


The CBT Is Dead: 
Long Live the CBT 


In regard to Mr James R Boatright's let- 
ter in the December 1980 BYTE, the 
reported demise of the CBT is somewhat 
exaggerated. (See "The End of the CBT,” 
page 300.) The CBT-1001D DAA (data- 
access arrangement), though no longer 
available from Bell, is currently manufac- 
tured by Precision Components, Elgin, and 
Terminal Systems, etc. It is available from 
many distributors who are typically listed 
in the yellow pages under "Telephone 
Equipment & Systems." The CBT is used 
extensively by manufacturers in the 
medical-data field. 

Please be advised, Mr Boatright, you 
need not discard your equipment requir- 
ing use of CBT, CBS, or other types of 
DAA. 


Carl E Osborne Jr 
President 
O & J Electronics Inc 
4027 Knight Arnold Rd, Suite 105 
Memphis TN 38118 


More on HP-41C 


Congratulations to BYTE and to Bruce 
D Carbrey for the excellent article on the 
HP-41C "calcuputer." (See "A Pocket 
Computer? Sizing up the HP-41C,” 
December 1980 BYTE, page 244.) With a 
few enhancements, I used the "CODE- 
BREAKER” demonstration-game program 
over the holidays with my grandchildren. 
It is a fine example of the capability of the 
HP-41C. 
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_ Mount 
put it all together 
|. . for you. 


1 
4-4. 4744, 


— Тһе CPS Mt ultiFunction Card | 


Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel 
output interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple 11%, Serial and Parallel 

utput may be used simultaneously from CPS. CPS is configured froma set-up program on diskette which sets the parameters 
‚ etc.) for all functions contained on the card and is stored in CMOS RAM on the card. Once you have | 
п. You may also change parameters from the keyboard with cont 
commands. All function set-ups stored on-board are attery p owered for up to two years. "Phantom slot" capability permits 
assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots! For 
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the 
serial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing 
software wi opi pa with most existing programs. "We ve put it all together for you" —ftor these reasons and many more! 

e dealer and see for yourself now НИ MultiFunction Сага c can expand the capabilities of your Apple and 


(such as baud ra 
onfigured you 


Drop by vour App 
save you a great di deal of money as well! 


Calendar/Clock 
One second to 99 years | 

* Battery backed-up |2 years) | 

е Two AA standard alkaline batteries | 

_ for back-up (provided) 

е Compatible with MCI Apple 


‚ Clock" time access programs ` 


| " 


NCORPORATE 


| Mountain Computer 


(408) ү 


| TUM 
“Apple Clock was the trademark of Mountain Computer Inc. 
| 
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"ard ‚ you need never set it up ag 


| e Featur 


300 El Pueblo Scotts Valley, СА 95066 | 
TW X: 910 598-4504 
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auto-line feed, Apple 
tabbing, line length, delay after 

. carriage return, lower to upper 
case conversion 


Parallel rp aut | 


o Centronics standard— 
_ reconfigurable to other sti ndards | 


e Status bit handshaking 


=š — “a —_— tlle 


| A 1 I 
"Apple and Apple 11 are registered trademarks of Apple Computer Inc. 
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Serial Interface 
е Features auto-line feed, trans- | 


в ——==—— к - —S = —n—PrMI sy N — - 


| š | 


parent terminal mode, Apple 
tabbing, line length, delay after 
carriage return, local echo of 
output characters, simultaneous 
serial/parallel output, lower to ` 
upper case conversion, discarding 
of extraneous LFs from serial input 
Uses the powerful 2651 serial 

РСІ chip = 

16 аы internal baud rates— 
50 to 19.2Kbaud 

Half/Full duplex terminal operation 


е |/О interface conforms to RS-232C -4 


® Asynchronous/Synchronous 
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operation | 
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But just as any program or product can 
be improved, so can any article, It is most 
unfortunate that Mr Carbrey failed to 
mention two important aspects of the HP- 
41C: 


1. The HP-41C continues the use of КРМ 
(reverse Polish notation) logic. Since my 
first experience with RPN in the 1960s on 
a Friden CRT desk-top calculator (it used 
RPN well before Hewlett-Packard), there 
has been no question that RPN is the only 
way to go. Not just because it may use less 
keystrokes, but because its logic is unam- 
biguous, straightforward, and simple to 
remember, This is a most important at- 
tribute of the HP-41C! 


2. Even more important, Mr Carbrey 
failed to mention that all Hewlett-Packard 
programmable calculators, including the 
HP-41C, are supported by an active, in- 
dependent user’s organization known as 
the PPC—Personal Programmers Club. 
(Formerly known as the HP-65 User's 
Group.) The PPC has no connection with 
Hewlett-Packard or its Users Library. A 
periodic publication, the PPC Calculator 
Journal, is available to members only. 
Club members have discovered that many 
things can be done with the HP-41C and 


its predecessors. Although some of these 
capabilities are not "supported" by 
Hewlett-Packard, their use can greatly im- 
prove almost any program. The club is 
currently designing a custom ROM (read- 
only memory) to make these features 
available to its members. 


Anyone seriously using the HP-41C 
should join the PPC. To get further infor- 
mation, send a 9- by 12-inch stamped, 
self-addressed envelope with 2 ounces 
postage to Richard J Nelson, Editor/Pub- 
lisher PPC Calculator Journal, 2541 W 
Camden Pl, Santa Ana CA 92704. You 
will receive a sample issue of the Journal 
and further membership information. 


B F Wheeler 
22 Wilkins Ave 
Haddonfield NJ 08033 


Chessmate 


In the December 1980 BYTE, John 
Martellaro presented a review of the 
Sargon II chess-playing program. (See 
“Sargon II, An Improved Chess-Playing 
Program for the Apple II,” page 114.) He 


states that it is the first chess program he 
has seen that sets a trap. He also says that 
it is the strongest chess program money 
can buy—dedicated chess-playing devices 
included. Does this include the Chess 
Challenger 7 by Fidelity Electronics? 

My Chess Challenger 7 on level 7 
(tournament level) played exactly the 
same game as Sargon II, including the 
trap, through step 12. At step 12, Sargon 
played Nc3-d5 (N/B3-Q5); Chess 
Challenger 7 played Qd2-d1 (Q-Q1). My 
response was Qf6-g6 (Q-KN3), at which 
point Chess Challenger 7 conceded the 
game, 

I would like to see an entire issue of 
BYTE devoted to this kind of competition 
between computers. Does BYTE have 
such an issue planned? 


Tom Disque 
Rt 7, Waldrap Dr 
Mayfield KY 42066 


No such issue is planned, but we will 
continue to publish reviews of chess pro- 
grams and playing machines as they come 
in to us (hint). (See "The Newest Sargon: 
2.5" in the January 1981 BYTE, page 208.) 


Letters continued on page 268 


assistance, connectors, 


interface boards апа serviec; For 
pcripherals, including printers, СКТ", discdrives,or modems; For 


“ : j 


УЮШ Call A.E.I. 


VIP's customarily nced top quality and serviec within stringent 


budgetary limits. Naturally, they call А.Е quarter of 1980 includes: University of Nebraska, University of 
..For software, firmware, or hardware; For custom systems a qo. U.S. Dept. of Interior, Unlvcrsity of Kentucky, University 
of California, Massachusctts Institute of Technology, U.S. Air 


Force, Naval Air Devclopment Centcr, Brown University, Univer- 


A partial list** of A.E.I. customers who 


rchased during the last 


Communication Arts, Hiantington Beach, Ca 


as little as one part such as a cable or connector, ог as much as an 
entire national computer complex for a multi-branch company. 

Item: AE., tests virtually every* item sold, before shipping. 

item: А.Е. initializes every piece of software, and makes а 
copy. If you have a problem, AEL can check to locate the problem 
by using the in-house duplicate, saving you time. 

Item: А.Е.І. has in-house expertise on every item offered. 

Item: А.Е]. prices are competitive with the lowest, по-вегүісс, 
no in-house expertise dealer. 

40% OF ALL А.Е. SALES ARE TO PUBLIC AND SEMI- 
PUBLIC INSTITUTIONS. 


sity of Oregon, University of Utah, Ohio State University, Univer- 
sity of Southern California, California State Dept. of Water 
Resources, University of Michigan, and Princeton University. 
In the private sector, ап equal number of major national 
O izations purchased during the same period. 
ow сап сай А.Е.1. toot 


*With our normal fast shipping, we have time to test; expedited shipment may 
preclude testing. 

** A EJ. docs not wish to imply that any of these fiac organtzations endorse А.Е, 
пістсіу that AE. is proud to have them as customers. 


Automated Equipment, Inc. 
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18430 Ward Street, Fountain Valley, California 92708 (714) 964-7514 (Outside of California (800) 854-7635) 
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MAKING MINIS OUT OF MICROS. 


Here’s the system builder’s 
solution for successful computers 
and applications. Push in the CCS 
component. Push in the operating 
software. And push on with your ap- 
plication. CCS systems and compo- 
nents are designed to go together 
quickly, and to keep running reli- 
ably, with a proven return rate of 
less than 1%. 

And you get performance. The 
systems deliver hardware vectored 
' interrupts and the capability to inter- 
leave DMA data transfers with rates 
as high as two megabytes per sec- 
ond, plus bank select memory of up 
to 512K bytes. This 8-bit system pro- 
vides single user, multiuser, and 
multitasking capability with ample 
speed to prevent operator waiting or 
loss of incoming real-time data. 

The systems are available with 
CP/M or MP/M operating systems. 
For real-time or multiuser applica- 


v 


E 


T 


“FEAR OUT. | 


С) Please have a sales representative 
call me. 

Q Please send more information on 
CCS Systems and Expansion 
Modules. 

Nama 


Company 
Address 


City/State/Zip 


facilities for task-to-task communi- 
cation, file protection, time-of-day 
bookkeeping, spooling, task overlay, 
dynamic memory management, 
ISAM file structures and device- 
independent I/O. CCS OASIS in- 
cludes debug, text editing, linkage, 
and file sort utilities; the system 
supports a host of existing lan- 
guages, applications, and utilities 
from a range of vendors. 

Powerful computer systems you 
can configure to your demanding 
requirements quickly, and with con- 
fidence. Choose from a variety of 
systems. Expand with CCS board- 
level modules for memory, disk con- 
trol, high-speed arithmetic, and 1/0, 
plus subsystems for floppy and hard 
disk storage. 

If you sell, install, or use com- 
puter systems, you should know 
more about the CCS product line. 
We've got а lot more to tell. Tear 


| Рһопе: ( | 


tions, the CCS OASIS real-time 
multitasking operating system sup- 
ports re-entrant programs and 
relocatable code modules, with 


out and return the coupon for more 
information. Or call. 
CP/M and MP/M are trademarks of Digital 


Research. OASIS is a trademark of Phase One 
Systems. 


California Computer Systems | 
250 Caribbean Drive 
Sunnyvale, СА 94086 | 


Circle 58 on inquiry card. 


Hardware Review 


The Epson MX-80 and 
MX-70 Printers 


Kevin Cohan, Technical Editor 


Small system users soon realize that effective program- 
ming is difficult without hard copy upon which to make 
notes, corrections, and general scribblings. However, 
realization often turns to dismay when the “professional” 
quality printer carries a price tag larger than that of an 
otherwise complete popular disk-based microcomputer 
system. In the past, inexpensive printers (when available) 
have been slow, unreliable, inconvenient (eg: many re- 
quire expensive thermal or electrostatic paper), and 
generally lacking in desirable features. Those users with 
less than $1000 to spend have been faced with a choice of 
such a printer or a refurbished IBM Selectric or Teletype 
ASR33. 

Epson Inchas aimed its two new low-priced dot-matrix 
printers, the MX-80 and the MX-70, squarely at this 
under-$1000 market (see photo 1). Both have features 
normally found only in professional printers that are 
priced accordingly. (Active in the computer printer 
business in Japan for over fifteen years, Epson has also 
supplied print heads and mechanisms for such well- 
known printer manufacturers as Anadex.) 


Photo 1: The Epson MX-70 and MX-80 printers. The MX-70 
(left) is a prototype of the final version which has a tan rather 
than a cream body. 
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The MX-80 

The more expensive MX-80 printer has so many 
features that a complete learner's manual accompanies 
the instruction manual. This manual (written by David A 
Lien and published for Epson by Compusoft) guides the 
user through basic setup procedures and also describes 
the less obvious capabilities of the MX-80: it can do much 
more than provide hard-copy listings! 

Measuring 37.4 cm wide by 30.5 cm deep by 10.7 cm 
high (14%. by 12 by 4% inches), the MX-80 is not much 
larger in size than a stack of five or six issues of BYTE. It 
has a 9-wire print head that prints 96 ASCII (American 
Standard Code for Information Interchange) characters 
with lowercase descenders and 64 graphics characters on 
a 9 by 9 dot matrix, as shown in listing 1. The print head 
has an estimated life of over 50,000,000 characters, and it 
can be easily replaced. Print speed is 80 cps (characters 
per second) bidirectionally, and a long-life print ribbon is 
contained in an easily removable cartridge. 

External features (shown in photo 2) include a metal 
paper-guide rack, manual paper-advance knob, power 
switch, Centronics-type 36-pin cable connector, three 
control pushbuttons, and four green indicator LEDs 
(light-emitting diodes). In addition, the MX-80 has a 
tractor-feed paper mechanism and can use three-ply 
paper (original and two carbon copies). The On-Line 
pushbutton toggles the printer between on- and off-line 
modes. The FF (form feed) and LF (line feed) pushbut- 
tons, functional only when the printer is off-line, advance 
the paper by one form (ie: page length) and one line, 
respectively. The distance that the paper advances may 
be changed under software control. 

The four LEDs indicate Power, Printer Ready, No 
Paper, and On-Line. A software-controllable buzzer is 
located inside the printer case and is activated by a reed 
switch on the paper guide when the printer runs out of 
paper. À self-test mode may be activated by turning the 
printer on while depressing the LF pushbutton; in this 
mode, all characters provided by internal software are 
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WHY THE MICROSOFT 
RAMCARD MAKES OUR SOFTCARD 
AN EVEN BETTER IDEA. 


Memory — you never seem to have quite applications like the Peachtree Software account- 
enough of it. ing systems. VisiCalc™ and other Apple software 

But if you're one of the thousands of Apple packages can take advantage of RAMCard too. 
owners using the SoftCard, there's an economical . And RAMCard gives you the extra capacity to 
new way to expand your memory dramatically. develop advanced programs of your own, using the 

16K ON A PLUG-IN CARD. SoftCard and CP/ M. Even with the RAMCard in 

Microsoft's new RAMCard simply | place, yor =i still eng your ROM BASIC 
plugs into your Apple II" and adds 16k | To PRO CERES ыы | 
bytes of dependable, buffered жы | JOIN THE SOFTCARD 
read/write storage. | | FAMILY. 

Together with the SoftCard, рет E pc The RAMCard is just the 


the RAMCard gives you a 56k 


TEE ! latest addition to the SoftCard 
CP/M“ system that's big enough | Og "7" Ss ат = 


Cet bel es = family — a comprehensive sys- 
to take on all kinds of chores that Ee fect ies = tem of hardware and software 
would never fit before (until now, 4 2. = that сап make your Apple more 
the only way to get this much Ж - = versatile and powerful than you 
memory was to have an Apple ко, „== = ever imagined. 

Language Card installed). Jm. ЕЗІН = Your Microsoft dealer has all 
GREAT SOFTWARE: TN | 2 = the exciting details. Visit him 
YOURS, OURS, OR THEIRS. 11 “алыған = soon, and discover a great idea 
ды 4 lale i. наса а | thatkeeps getting better. 

With the RAMCard and Ка ТҮЙ ы - Microsoft Consumer 
SoftCard, you can tackle large- u= 
pil e Tere | | Products, 400 108th Ave. N.E., 
scale business and scientific t BEES: Suite 200, Bellevue, WA 98004. 
computing with our COBOL and mu | - (206) 454-1315 
FORTRAN languages. Or greatly EN i | 
increase the capability of CP/M F. T — 
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Photo 2: Control panels for the Epson MX-70 and MX-80 printers. Photo 2a shows the FEED (paper feed) button and the green Power 
LED (light-emitting diode) on the МХ-70. Photo 2b shows the control panel of the MX-80, which has Power, Ready, No Paper, and 
On-Line LEDs, and On-Line, FF (form feed), and LF (line feed) buttons. 


repeatedly printed out to test the operation of the print 


head, ribbon guide, and motor mechanisms. 
__At a Glance & 


Name 
Epson МХ-80 


Use 
Dot-matrix impact 
printer 


Manufacturer 

Epson America Inc 
23844 Hawthorne Blvd 
Torrence CA 90505 
(213) 378-2200 


Dimensions 
37.4 cm wide by 30.5 
cm deep by 10.7 cm 


high (14% by 12 by 
4¥, inches) 


Price 
$645 


Features 

Prints 96 ASCII and 
64 graphics characters 
in a 9 by 9 dot matrix 
(lowercase letters have 
descenders); 80 cps 
bidirectional print 
speed with end-of-line 
seeking function (in- 
creases average print 
speed); tractor-feed 
paper mechanism; 
prints TRS-80 
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graphics, Japanese 
Katakana set, special 
characters for the US, 
England, France, and 
Germany; prints an 
original and up to two 
carbon copies; pro- 
grammable tabs; 
replaceable print head; 
and a long-life ribbon 
cartridge 


Additional Hardware 
Interface card needed 
for Apple II 


Documentation 
МХ-80 User's Manual 
by David A Lien, 22 
by 28 cm (8% by 11 
inches), about 100 
pages 


Options 

TRS-80 cable (about 
$25); Apple II interface 
card with cable (about 
$110); IEEE-488 or 
serial interface (about 
$65 each); serial inter- 
face with 2 K-byte 
buffer (about $150); 
960 dot-per-line 
graphics option (about 
$100) 


Internally, the MX-80 is a truly intelligent printer that 
incorporates its own microprocessor: an Intel 8049 single- 
chip 8-bit processor with 2 K bytes of masked ROM 
(read-only memory), 128 bytes of programmable 
memory, and twenty-seven I/O (input/output) lines. 
This microprocessor coordinates the internal logic and 
controls the two precision stepper motors. One motor 
moves the print head, while the other advances the 
paper. The microprocessor is aware of the position of the 
print head at any given moment and actively seeks the 
shortest means of travel to the next print position. This 
feature, in combination with the bidirectional printing 
capability, constitutes the logical-seeking function, which 
increases the effective printing speed and minimizes head- 
travel time to reduce head wear. 

Several options may be selected via two internal DIP 
(dual in-line pin) switches; these include auto line-feed, a 
full TRS-80 graphics set or a Japanese Katakana character 
set, and special characters for the US, England, Ger- 
many, and France (see listing 2). This last feature allows 
the printing of umlauts, accented letters, and other 
characters that are generally unavailable on personal 
computer printers. 

Under software control, the user may select one of 
three print densities: 2, 4, or 6.5 characters per centimeter 
(5, 10, or 16.5 characters per inch), which results in 40, 
80, or 132 characters on a line. Line spacing (ie: the 
distance the paper advances when a line-feed code is 
transmitted) has a default value of 0.423 cm (% inch), but 
it may be set from 0.035 cm (%2 inch) to 3.00 cm (11%, 
inch) in increments of 0.035 cm (X; inch)—the distance 
between two wires on the print head. This presents some 
interesting possibilities. 

The number of lines per form defaults to sixty-six but 
may be set at any whole number less than that. The user 
may specify up to sixty-four vertical tabs per form and up 
to 112 horizontal tabs per line. An emphasized character 
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THE HARDCACHE SUBSYSTEM: 
% 30 Megabytes (Formatted) Winchester Disk 
Average access time 48 milliseconds 


+ Cartridge tape drive provides: 
Complete backup in under 10 minutes 
File save/reload 
Software distribution 
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Listing 1: ASCII character set as printed on the Epson MX-80 (figure 1a) and the MX-70 (figure 1b) low-cost printers. Note the lack of 


descenders on lowercase letters in the MX-70 example. 
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Listing 2: The MX-80 has several user-selectable font options, including graphics characters that are T RS-80 compatible (2a), Japanese 
Katakana (2b), and special characters for the US, England, France, and Germany (2c). 
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mode (where each character is overprinted a second time) 
and a boldface mode (where the paper is advanced 
0.0118 cm [1/216 inch] before overprinting) are also 
available (see listing 3). The printer slows to 40 cps in 
these special modes. 

For a cost of about $650, this is more printer for the 
money than any other available. 


The MX-70 

Similar in appearance to the MX-80, but with fewer 
features, the MX-70 is available for about $200 less (sug- 
gested retail price, $449). A 7-wire print head produces 
characters on a 7 by 5 dot matrix at a rate of 80 cps, but 


the unit does not offer the bidirectional logical-seeking © 


capabilities of the МХ-80. The MX-70 has only one green 
LED for power indication and only one general paper- 
advance (line feed that repeats if held down) pushbutton. 
The MX-70 uses the same self-test mode as the MX-80. 
Internal jumpers select one of two character sets and 
auto-line-feed on or off. The MX-70 may be ordered with 
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either the Japan/USA or the England/Germany special 
character set in ROM. The user may software-select 40 or 
80 characters per line, or a high-resolution graphics mode 
where binary bit images are directly printed on a 480 by 7 
dot per line matrix (ie: the user can print any combina- 
tion of dots within this graphics density). Line spacing 
may be from 0.035 cm to 3.00 cm (%2 inch to 11%, inch). 
The ability to advance the paper by the distance between 
two wires on the print head, combined with the high- 
resolution graphics mode, gives the user an effective 
resolution of 480 by 792 dots per standard form. The ac- 
tual form length may be set from 0.424 cm to 51.2 cm (% 
inch to 20% inch). 

If it seems strange that the MX-70 offers bit-map 
graphics and the MX-80 doesn't, it will be no surprise for 
you to learn that by the time this article is printed, Epson 
will be offering a retrofit option on the MX-80. For about 
$100, this option will give the MX-80 bit-mapped 
graphics at either 480 or 960 dots per line: the latter den- 
sity is twice that of the MX-70. 


In this age of runaway inflation... 


The ideal input device for the small 
system user. 
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Available with stylus or optional cursor. 


Available with optional display. 


*U.S. Suggested retail price 


Inexpensive Input to your computer 


The НІРАОТМ digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digtizers 11" x 11" (28cm x 28cm) active area. In the "stream mode" а contin- 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPADTM comes complete with both RS-232C and parallel interfaces 
and has its own built-in power source. The origin is completely relocatable so coor- 
dinates may be positive or negative for a true reference value and oversized mater- 
ial may be input by simply resetting the origin. 

Accurate positional Information, free form sketches, 
even keyboard simulation 

All can be entered using the multi-faceted HIPAD™ digitizer. its capabilities and 
low price make the UL listed HIPAD™ a natural selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 


isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 


Use It with Apple II™ , TRS-80 Level 11 тм, PET ™ or other 
popular computers 


The HIPAD’s™ built-in RS-232C and parallel 8 bit interfaces make it all 
possible. (For Apple Il order DT-11A, for TRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01". 


For compiete information contact Houston Instrument, One Houston Square, Austin, Texas 78753. 
(512)837-2820. For rush literature requests, outside Texas call toll free 1-800-531-5205. For technical 
information ask for operator #5. In Europe contact Houston Instrument, Rochesteriaan 6, 8240 Gistel, 
Belgium. Telephone 059/2 7-74-45. 


TM HIPAD is a trademark of Houston Instrument 
TRS-80 is a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is a trademark of Commodore Business Machines. Inc. 
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Circle 187 to have representative call 


A Major Breakthrough 


The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 


Unbeatable S-100 Memory Boards 

First was the development of the DMB6400 

series of S-100 Memory boards featuring the 
innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
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W 3 ; up to four totally 


independent 
memory banks 
per board. 


The 2nd Generation 

Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL I/O BOARDS. Each 
has been designed for single user, multi-user or 


network operating systems 
such as CP/M®, 

MP/M™, CP/Net™ 

and OASIS™, 


The Next 

Logical Step ... 

We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable $-100 
boards. The result: a highly reliable, quality built, 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 


The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems. 
MP/M is available with either a standard or 


CP/M MP/M and CP/Net are trademarks of Digital Research 
OASIS is a trademark of Phase One Systems 


enhanced XIOS. The CP/M based System 2800 Cost Effective Reliability 
provides improved diagnostic reporting capability Dealers, OEM’s and System Integrators share 
and increased sector sizes of 1024 bytes yielding many common needs. Not the least of these is 
disk performance throughput increases up to dependable products. That’s why we back our 
400% over standard unblocked systems. System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 


The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt Take the next logical step. See your nearest 
driven implementation can offer performance computer dealer, or contact us for the complete 
throughput increases up to 2000% thru story on our S-100 family of board products and 
extensive disk buffering for applications enhanced systems. 

requiring a large number of disk accesses. 


Also available is the OASIS operating system | 
with ISAM files, automatic record locking and Systems 
multiple-user print spooling. 

| | A Division of MEASUREMENT systems & controls 
All operating systems are available in either incorporated 


floppy or hard disk configurations. The disk 1601 Orangewood Ave. 

drive selection includes single or double sided, Orange, Calif. USA 92668 

double density 8-inch floppies with up to 2.52 (714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 
megabytes of formatted storage per system, 

expandable to 5.04 megabytes, and an 8-inch 10 For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., Р.О. 


megabyte winchester hard disk Вох 1118, Scottsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma 
See us at booth 5001, NCC show, Chicago, May 4-7, 1981. 


At a Glance 


Name 
Epson MX-70 


Use 
Dot-matrix impact 
printer 


Manufacturer 
See “At a Glance” box 
for Epson MX-80 


Dimensions 
Same as MX-80 


Price 
$449 


Features 

Prints 96 ASCII 
characters in a 5 by 7 
dot matrix; 80 cps 
print speed; tractor- 
feed paper mechanism; 
prints an original and 
up to two carbon 
copies; includes a 


high-resolution 
graphics mode, 
replaceable print head, 
and long-life ribbon 
cartridge 


Additional Hardware 
Interface card needed 
for Apple II 


Documentation 
MX-70 User's Manual 
by David A Lien, 22 
by 28 cm (8% by 11 
inches), about 80 
pages 


Options 

Choice of either 
USA/Japan or 
England/Germany 
special character sets 
in ROM; TRS-80 cable 
(about $25); Apple II 
interface with cable 
(about $110) 


Some things are just 
naturally right. 
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tiny-c is a structured programming language designed to 
allow you to focus attention on the problems you want to 
solve — rather than the language you're using to solveit. With 
tiny-c you can expand your horizons far beyond the limits of 
BASIC. tiny-c ONE (interpreter), $100- includes Owner's Manual 
plus wide choice of media, source code. It's still thebeststruc- 
tured programming trainer. Tiny-6 TWO (compiler), $250 - 
includes Owners Manual, CP/M® disk, source code. This 
version puts UNIX® pleasure into your CP/M. 


tiny. c associates, Р.О. Box 269, Holmdel, NJ 07733 
(201) 671-2296 
= e You'll quickly discover tiny-c is 
ti { naturally right for your language 
needs. 


New Jersey residents include 5% sales tax. Visa or Master 
Charge accepted. Include charge plate number with order. 
= CP/M is a trademark of Digital Research, Inc. 

ж UNIX is a trademark of Ве) Labs, Inc. 

s Ппу-с is a trademark of tiny c associates. 
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Listing 3: The MX-80 features five various character modes 
(figure 3a), several of which may be combined to produce dif- 
ferent effects. The MX-70 has only two character modes (figure 
3b), but has a high-resolution graphics mode (not shown) asa 
standard feature. 


3a 


STANDARD CHARACTERS 
BOLDFACE CHARACTERS 
DOUBLE STRIKE CHARACTERS 
COMPRESSED CHARACTERS 


DECL EL EE AN EXIST CHAR AD TERS 


3b 


REGULAR CHARACTERS 


E-T-FEU3ESED. CHARACTERS 


[Editor's note: Í was very pleased with the quality and 
reliability of both printers, but would like to mention two 
very small complaints, First, the MX-80 has a piercing 
alarm tone that sounds for three seconds whenever it 
receives a "bell" character. This causes some annoyance 
when the printer is used with an Apple II, which beeps 
during printing errors and causes the Epson printer to 
beep. Second, both printers are so quiet when not work- 
ing (hardly а criticism) and the power-on LED is so small, 
that it is easy to overlook these indications and leave the 
printers on overnight....GW] 


Interfacing 

Both the MX-80 and MX-70 printers communicate 
through an 8-bit parallel port that is available on a 36-pin 
Centronics-type cable connector. Some computers re- 
quire a special interface in order to use the Epson 
printers, but all necessary interface components are 
available from Epson Inc. TRS-80 owners may use the 
standard Radio Shack printer cable, but due to a slight 
difference in connections, only the official Epson cable 
allows the separation of the carriage return and line feed 
characters. This permits the user to underline and 
overstrike characters, a capability that is not possible 
with the Radio Shack cable. Apple users will be glad to 
know that Epson is marketing a special interface card 
with cable that will plug directly into a peripheral slot in 
their computer. However, due to a peculiarity of the Ap- 
ple's video memory, the Apple interface card will not 
transmit ASCII codes greater than decimal 127, thus 
preventing use of the MX-80 graphics set, [Computer 
Corner of New Jersey, 439 Route 23, Pompton Plains NJ 
07444, telephone (201) 835-7080, modifies either the Ep- 


Time & Money. Commodore, Atari’ & Apple 
users get more with VisiCalc’ software. 


A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 


“VisiCalc has become an integral part of my business” 


VisiCalc displays an “electronic worksheet" that auto- , 
matically calculates nearly any number problem in , 
finance, business management, marketing, sales, engi- 
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems Бу | 
typing in titles, headings and your numbers. Where 4 
you need calculations, type in simple formulas А. 
(+,—,X,+) or insert built-in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 


“I am extremely impressed with Visi- 
Calc's capability, flexibility and orderly 
presentation of instructions” 


So writes the director of a NewYork cor- ` 
poration. He appreciates VisiCalcs powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask “What if.. .7 analyzing 


Commodore is a registered trademark of Commodore тері 
Business Machines inc., Atari is a registered trademark of Ч 


Atari Inc., Apple is a registered trademark of Apple 
Computer Inc. 
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more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 


“T like VisiCalc's ease of use? 


That response comes from a Utah businessman using Visi- 
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
Its designed for a non-programmer, and has an extensive, easy- 
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
‚ and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
. Hampshire financial analyst: 


“VisiCalc is paying for itself over and over" 


VisiCalc is available for 32k Commodore PET/CBM, Atari 
_ 800 and Apple disk systems. VisiCalc is written by Soft- 
№ ware Arts, Inc. 

| = See VisiCalc at your Personal Software dealer. 
L <N For 


your dealers name, call Personal Software Inc. 

Б at 408-745-7841, or write 1330 Bordeaux Drive, 
E Sunnyvale, CA 94086: 

| While there, see our other Pro- 

ы | ductivity Series software: Desktop Plan 

a and CCA Data Management System. 

Л а Тһеу'те like time on your hands and 

aH mi money in the bank. 

ku ши 


L [юр a E 
z= 


See us in Chicago at NCC, booth 881 


son or the Apple parallel interface cards to allow access 
to the graphics characters on the MX-80 printer. The 
modification is simple—the data-bit-7 line to the printer 
(the line that controls the highest bit of the 8-bit interface) 
is isolated from the interface board and connected via a 
wire to one of the annunciator output bits coming from 
the Apple П game socket. А POKE statement can then 
toggle this line, causing the MX-80 to print either normal 
ASCII characters or Epson graphics....GW] 

In addition to the standard TRS-80 cable and Apple II 
board/cable interfaces, which are available for both 
printers, the MX-80 will also have the following inter- 
faces: IEEE-488, serial, and buffered serial (which in- 
cludes a 2 K-byte character buffer). Approximate prices 
are given in the MX-80 "At a Glance" text box. 
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5-100 system. Free gomes disc. 


HRZ-I 64K DD ... $2595 
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EPSON MX-80 
Price Breakthrough - Coll! 
Okidata M-80 $417 
Okidota M-82 $617 
Okidata M-83 5919 1 
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NOW MORE FOR LESS 
ACS-8000-15 has208K RAM. 1 Mg, an floppys, 
6 seriol ond 2 porollel ports. Upgrade w/Win- 
chester hord-disk diives ond торе bock-up. 
Multi-user ot single user prices. 
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Conclusions 

e The Epson МХ-80, at $645, and the MX-70, at $449, 
both represent an unprecedented level of performance for 
the price. Although the low price of the MX-70 is par- 
ticularly attractive, the added features of the MX-80 
make it worth the extra $200. The most important 
features are the intelligent bidirectional printing (which 
significantly increases the printing speed) and the 9 by 9 
dot matrix for letters (which allows true descenders on 
lowercase letters like "y" and "g" and results in a more 
readable text). 

ө Both printers require tractor-feed paper, which limits 
the user's choices (eg: standard letterhead stationery can't 
be used), but also assures precise placement of text on a 
page. And what other low-cost printer prints on ordinary 
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Scoftsdale Systems 


6730E.McDowell Road #103, Scottsdale, Arizona 85257 


= (602) 941-5856 = 


(We Export) TWX 910-950-0082 (IMEC SCOT) 


MORE PRINTERS 
HIGH SPEED LETTER QUALITY: 


Anadex 9500/9501 Dioblo 630 $2289 
Dota South D5-180 NEC 5510 $2689 
TI 810 Basic NEC 5520 $2945 


(*Prices include Troctars) 


737-P 
| Arori-825 


$1295 
$1995 
$1495 

Warranties included on all products. 


Soroc IQ 120 
Soroc IQ 135 
Hazeltine 1421 
Zenith 7-49 


| ADM-34 


ORDERING © 

Mail-Order Only 
2% cosh discount included / charge cards odd 2%. Prices subject to 
change, product subject to availability. Arizona residents odd 5%. 
F.O.D. Scottsdale. 0-20% restocking fee for returned merchandise. 
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| General! /о Processor 


How to tell if its a White Computer. 


(Users 2 through 16 — multiuser expansion 
with high performance through distributed 
processing.) 

Look for a single user CP/M? system that ex- 
pands to multiuser configurations economically. 

Look for independent 6 MHz Z80B-based User 
Modules with 64K of KAM memory, each module 
with a port to the user terminal capable of handling 
baud rates of up to 38K under program selection. 
Look for high-speed block data transfers from user 
modules to the Global Processor for disk storage. 
That way, CP/M programs run independently for 
each user. Fast. And each users's station acts just 
like the fastest standalone system — no delays, no 
waiting for other users. 

Look for a Z80-based Global Processor for disk 
and tape I/O that transfers data from disk to user 
modules at the data transfer rate of the peripheral 
device. And acontroller that handles as many as8 


SMD disk drives for up to 528 megabytes of hard 
disk storage, plus up to four 8" floppies, plus op- 
tional streaming tape backup. 

And look for a ZBO-based General I/O Processor 
that supports up to eight printers — with 64K bytes 
of independent buffer memory. 

That's part of how you tell if it'S a White Com- 
puter. There's a lot more. Here's a number and 
address for more information. 


CP/M is a registered trademark of Digital Reseach. 
780, Z80A, ZBOB are registered trademarks of Zilog Corporation. 
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COMPUTERS 


White Computer Company A 1876 Industrial Way 
Redwood City, California 94063 A 415 364 7570 
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@ paper (as opposed to thermal or electrostatic) and pro- 
duces an original as well as up to two carbon copies by 
using multiple-ply paper? This ability, due to the fact that 
both are impact printers, is of particular interest to small 
business users. 

In addition, the print head can be changed (recom- 
mended after 50,000,000 characters) by the owner, at a 
cost of about $30. A quieter print head (5 dB quieter than 
the standard head during printing) is available for about 
$40. Like the standard replaceable print head; it can be 
installed by the user. 

ө Although the MX-70 and the MX-80 share many 
features, each has its own graphics option. The MX-70 
has bit-mapped graphics that permit control over any dot 
in a 480 by 7 dot array, one 7-dot column at a time. The 
МХ-80, on the other hand, has the same graphics set as 
the TRS-80, and an option for bit-map graphics. 

ө Epson America is beginning to enter the US market 
and has already begun to train many of its distributors 
and dealers to act as authorized service centers. The three 
Epson factory centers, located in Dallas, San Francisco, 
and Great Neck, New York, also provide service—a ma- 
jor consideration when investing in a unit that is 
mechanical as well as electronic in nature. (The unusual 
potential of these machines to do more than simple print- 
ing has also led to the founding of an independent Epson 
Users Group. For more information, contact Frank 
Barden, Epson Users' Group, c/o 1017 Trollingwood Ln, 
Raleigh NC 27604.) 

. e Both the Epson MX-80 and MX-70 offer a variety of 

Computer Generated Graphics features at a price well below that of any comparable 

Made Simple printer on the market. These features, the reputation of 

Epson, and the thorough engineering that is apparent in 

the two units, allow me to recommend these printers to 

any personal computer owner. № 


Zgrass is an exciting user-oriented language 
developed for real time interactive graphics. 


Zgrass software includes a full screen text editor; 
point, line, box, ellipse, pattern display and fill 
graphics routines; full math capabilities; full string 
manipulation and array capabilities; both interpre- 
tive and compiled modes of execution. 

e The Datamax” UV-1 is the only advanced graphics 
system featuring the Zgrass language. 

е Using much of Bally's* commercial video game 
electronics, the UV-1 shares the same reputation 
for ruggedness and reliability. 

® 64K bytes of memory (16K EPROM, 16K screen 
RAM, 32K user RAM). 

e 280 microprocessor; floating point math pro- 
cessor; custom video graphics processor; custom 
input/output processor with 4 A/D converters and 
3 channel sound synthesizer. 

e 320x202 2 bit/pixel screen; 256 display colors. 

e Qutputs for RGB and legal, recordable NTSC 
video. 

ө Interfaces for graphics tablet, disc drive, joystick 
controllers, audio tape, RS-232 ports. 

® Complete СА! self teaching lesson package. Ideal 
for education. 


EXPLORE THE WORLD OF ZGRASS® GRAPHICS. 
UV-1 by Datamax For more information, contact 


Cleternmmioaxn-. 


ШЕШЕ 350 NORTH ERIC DRIVE 
PALATINE, ILLINOIS 60067 


(312) 991-7410 


Circle 115 on inquiry card. 


TRS-80* Model I Computer Owners... 


Double-density storage. 
It's really here! 


Here at Percom. And your authorized Percom dealers. 
And double-density storage is here in a big way. Because now 
you can choose from three different levels of mini-disk systems — 


all double-density rated. 


And get the storage that precisely meets your application 


needs. 


Not to mention the service and quality that's made Percom the 


industry leader. 


levels of Percom drives work equally well in single- 
density applications. 

You can operate these drives in ordinary single- 
density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 


Although rated for double-density operation, all - 


Under double-density operation, you can store 
as much as 350 Kbytes of formatted data — de- 
pending on the drive model. — on one side of a 
five-inch minidiskette. That's four times the 
capacity of standard 35-track Model I mini- 
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully- 
tested drives start at only $399. 


TFD-40"" Drives 


TFD-40 Drives store 180 Kbytes (double-density) or 
102 Kbytes (single-density) of formatted data on one 
side of a 40-track minidiskette. Although economical- 
ly priced, TFD-40 drives receive the same full Percom 
| чау contro! measures as TFD-100 and TFD-200 
drives. 


TFD-100™ Drives 


Г| TFD-100 drives are “Нірру” drives. You store twice 
| the data per minidiskette by using both sides of the 
| disk. TFD-100 drives store 180 Kbytes (double- 
4| density) or 102 Kbytes (single-density) per side. 
1 Under double-density operation, you can store a 70- 
4 page document on one minidiskette. 


TFD-200™ Drives 


ШІ | TFD-200 drives store 350 Kbytes (double-density) or 
|_| 197 Kbytes (single-density) on one side of a minidis- 

! kette. By comparison, 3740-formatted eight-inch 
E ii! disks store only 256 Kbytes. Enormous on-line stor- 
—- М. age capacity in a 5" drive, plus proven Percom 
AL. reliability. That's what you get in a TFD-200. 


Quality Percom products are available at authorized dealers. 
1-800-527-1592 for the address of your nearest dealer or to order directly from 


Percom. In Canada call 519-824-7041. 


TM trademark of Percom Data Company, Inc. 
"ark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 


Prices and specifications subject fo change without notice. 


TheDOUBLER™ — This proprietary 
adapter for the TRS-80* Model I com- 
puter packs approximately twice the 
data on a disk track. 


Depending on the type of drive, you 
can store up to four times as much 
data — 350 Kbytes — on one side of a 

Wem" minidiskette as you can store using а 
Tandy standard Model 1 computer drive. 

Easy to install, the DOUBLER merely plugs into the disk 
controller chip socket of your Expansion Interface. No rewir- 
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, you can continue to 
run all of your single-density software, then switch to dou- 
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*- 
compatible double-density disk operating system, called 
DBLDOS™, plus a CO RT utility that converts files and 
programs from single- to double-density or double- to sing- 
le-density format. 

Each DOUBLER also includes an on-card high- 
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 


Free software patch with drive purchase. This software 
patch, called PATCH PAK," upgrades TRSDOS* for single- 
density operation with improved 40- and 77-track drives. 


PERGUM 


PERCOM DATA COMPANY. INC. 
211 N KIRBY > GARLAND TX - 75042 


(214) 272-3421 
Circle 322 on inquiry card. 
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Extended Color BASIC for the 
TRS-80 Color Computer 


Inexpensive and easy-to-use color 
graphics have been the goal of per- 
sonal computer makers for a number 
of years. Although graphics have 
been available, they've been neither 
inexpensive nor easy to use. Many of 
the systems currently on the market 
require the skills of an experienced 
machine-language programmer т 
order to generate high-resolution 
graphics. Some manufacturers have 
simplified the process; but, for the 
most part, generating a full-color 
graphics display is still a tedious exer- 
cise. 

Radio Shack has released the first 
truly easy-to-use and inexpensive sys- 
tem that generates full-color graphics. 
Extended Color BASIC is available 
for the TRS-80 Color Computer and 
was developed by Microsoft. In fact, 
the message: 


EXTENDED COLOR BASIC 1.0 
COPYRIGHT (C) 1980 BY TANDY 
UNDER LICENSE FROM MICRO- 
SOFT 


appears when you turn the Color 
Computer on. Extended Color BASIC 
is fast, memory-efficient, and so well 
designed that anyone (even children) 
can create graphics shapes in a few 
minutes. Best of all, it's fun to use and 
has features that advanced program- 
mers will appreciate. 


Stan Miastkowski, Technical Editor 


Getting Into Graphics 

If you have a TRS-80 Color Com- 
puter, you can add Extended Color 
BASIC for $99, The computer must 
be returned to Radio Shack for the 
modification. Extended Color BASIC 
also requires 16 K bytes of program- 
mable memory, which, if you don't 
already have it, adds $119 to the price 
of modification. The complete Ex- 
tended Color Computer sells for 
$599. You'll still need a color moni- 
tor—although the family television is 
still the most popular alternative. 


Radio Shack has 
released the first easy- 
to-use and inexpensive 
system that generates 

full-color high- 
resolution graphics. 


Graphics Modes 

Extended Color BASIC has five 
distinct graphics modes avail- 
able—two low-resolution, two 
medium-resolution, and one high- 
resolution (see table 2). The low- and 
medium-resolution modes each offer 
a choice of two-color or four-color 
modes. When memory space is at a 
premium, the two-color modes are 


handy for space conservation. The 
high-resolution mode has only a two- 
color mode available. Entering any of 
the five graphics modes is simple—a 
PMODE command is the first line of 
any graphics program. The command 
is followed by the number (0 thru 4) 
of the graphics mode you wish to use. 

Even though the size of the graph- 
ics blocks (or pixels) differ widely in 
the three main graphics modes, all 
points are plotted on a 256-by-192 
grid (49,152 points) This greatly 
simplifies matters if you decide to 
modify any program that uses the 
graphics modes—if you change the 
resolution, you don't have to change 
the parameters of the graphics com- 
mands. 


Color Combinations 

The TRS-80 Color Computer has 
available a set of nine colors (see table 
3). Its interesting to note that the 
powerful Motorola 6847 Video 
Display Generator, a key component 
in the Color Computer, has the 
capability of displaying a very large 
number of distinct shades. It's possi- 
ble to take a look at them by turning 
on the computer, waiting for the Ex- 
tended Color BASIC message to ap- 
pear, and then rapidly turning the 
computer off and on. 

Attempting to figure out the color 
combinations available in each of the 
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CIRCLE (x,y), 7, c, Aw, start, end 


Draws a circle, partial circle, or 
ellipse. 

x is the x-coordinate of the 

circle’s centerpoint. 

y is the y-coordinate of the 
circle's centerpoint. 
is the radius of the circle. 
Each unit is equal to one 
graphics point on the 
screen. 

с is a number (0 to 8) which 
specifies the color of the 
circle. The number must 
be one of those specified 
for the mode/color set 
combination. |f this value 
is omitted, the fore- 
ground color defauits to 
the previously specified 
color. 

hw is the height/width ratio 
of the circle (from 1 to 
255). И it’s omitted, 1 (a 
perfect circle) is used. 
start is the starting point of the 
circle (from 0101). This is 
optional and if omitted, O 
is used. 


-ч 


nSc Searches for nth occur- 
rence of character c. 
X Extends line. 
SHIFT Escape from subcom- 
mand. 
n SPACE Moves cursor n spaces 
to the right. 
п Moves cursor п spaces 
to the left. 


GET startpoint—end point, destination, G 
Places the graphics contents of a 
specified rectangle within a specified 
array. 

startpoint 15 the coordinate of the 
upper-left corner of a 
rectangle on the 
screen. 
endpoint is the coordinate of the 
lower-right corner of 
the same rectangle. 
destination 15 the name of a pre- 
detined array that will 
store the contents of 
the rectangle. С tells 
the computer to store 
the rectangle's con- 
tents with full graphic 
detail. 


(1 thru 5), volume, note duration, 
tempo, and pause. It also allows 
the execution of substrings and 
wil handle the specification of 
sharps and flats. 


PMODE mode, start-page 


Selects the graphics mode and 
the memory page on which a 
program starts. 

Mode is the graphics mode (0 to 
4) The default value is 2. 
Start-page is the number of the 
graphics page (1 to 8) on which 
the program will start. 


PSET (x,y,c) 
Turns on selected graphics points. 
x is the position on the x-axis. 
y is the position on the y-axis. 
c is the color of the dot (0 to 8). 


PRESET (x,y) 


Turns off graphics points which 
were turned on by the PSET 
command. 

x is the coordinate on the x-axis. 
y is the coordinate on the y-axis. 


end is the endpoint of the cir- 
cle (from 0 to 1), If it's 
omitted, 1 is used. 


PUT startpoint—endpoint, source, action 
Places the graphics contents of a 

Draws (or erases) a line between rectangle stored in an array by the 

two specified points. Also draws a GET command at a specified posi- 

box using the coordinates as the tion. 

opposing corners. startpoint is the coordinate of the 


LINE (xf,yf)—(x2,y2), а,б 


COLOR foreground,background 
Sets the foreground and back- 


ground screen colors within limits 
specified by the mode/color set 
combination. 
foreground is a color code (0 to 
8). 
background is the background 
color (0 to 8). 


DRAW line 


EDIT 


Draws a line (or series of lines) by 
specifying the direction, angle, 
and color. . 
line is a string expression and 
may include: 
Motion Commands 
M = Move the draw position 


x1,y1 is the starting position of the 
line. 
x2,y2 is the endpoint of the line. 
а is either PSET or PRESET. 
b is either B (for box) or BF (for 
filled box). 


РАМТ (х,у) ,¢,0 

Fils a specified area with a 

specified color. (The color is 

limited by the mode/color set 

combination.) 

x is an x-coordinate. 

y is a y-coordinate. 

с is the color code (from 0 to 8). 
The color selected must 


upper-left corner of the 
rectangle. 


endpoint is the coordinate of the 


lower-right corner of the 
rectangle. 


source is the name of a рге. 


defined array that соп. 
tains the data to be writ- 
ten into the rectangle. 
action determines how the data 
is to be written into the 
rectangle and can be the 
following: 
PSET—Sets the points 
that were set in the origi- 
nal rectangle. 


U = Up match one of the colors avail- PRESET—Resets the 
D 2 Down able In the particular mode! points that were set in the 
L = Left color set combination in use. Original rectangle. 
R = Right Б is the border color (0 to 8) at AND—Compares the 
E = 45-degree angle which painting will stop. points stored in the origi- 
F = 135-degree angle nal rectangle with the 
G = 225-degree angle PCLEAR n destination rectangle. If 
H = 315-degree angle Clears a specified number of both are set, then the 
X = Execute a substring memory pages (1536 bytes screen point will be set; if 
and return each) for graphics use. not, the screen point is 
Modes n is the number of graphics reset. 
C = Color pages (1 to 8). OR—Compares the 
A = Angie points as above. If either 
S = Scale PCLS color is set, the screen point 
Options Clears the video display. will remain set. 
N = No update of draw co/oris the number (0 to 8) of one of NOT —Reverses the state 
position the colors available for the mode/ of each point in the desti- 
B = Blank (no draw, just color set combination in use. nation rectangle. 
move) If color is omitted, the existing back- 


Allows editing of program lines. 


nC Changes n characters. 
nD Deletes n characters 


Aliows insertion of new 


ground color is used. 


PCOPY source TO destination 
Copies the contents of one 
memory page to another memory 
page. 


SCREEN type, color set 


Tells the computer whether you 
want to use a text screen or a 
graphics screen and selects the 
color set. 

type is either O (text 


characters. source and destination are mem- screen) or 1 (graphics 
H Deletes remainder of ory page numbers (1 to 8). screen). 

line and allows insertion color set is either O or 1 (see 

of new characters. PLAY table 4). 


L Lists current line and 


continues edit. 


Plays music of a specified 
note (Athru Gor 1 thru 12), octave 


Table 1: Graphics, editing, and music commands available in Extended Color BASIC. 
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PMODE 4,1 


PCLS 

SCREEN 1,1 

LINE (0,0) - (255,191),PSET 
LINE (0,191) - (255,0), PSET 
GOTO 50 


PMODE 1,1 

PCLS 

SCREEN 1,1 

LINE (0,0) – (255,191), PSET,B 
LINE (0,191) — (255,0),PSET 
GOTO 40 


PMODE 1,1 

PCLS 

SCREEN 1,1 

LINE (0,0) ~ (255,191), PSET,BF 
LINE (0,191) - (255,0), PSET 
GOTO 40 


Photo 1: Three examples of the LINE statement in Extended Color BASIC. Photo 1a shows the high-resolution mode (PMODE 
4,1). Photo 1b is the low-resolution mode (PMODE 1,1) and shows that when the suffix “В” is added to the LINE command in line 
25, a box is created which uses the endpoint coordinates as opposing corners. Photo 1c shows what happens when the suffix "BF" 
is added to line 25. A box is created and filled with the foreground color. (Note that the line created by line 30 was drawn, but it's 
invisible because it's the same color as the filled box.) 


graphics modes is, at first glance, 
probably the most complicated aspect 
of using Extended Color BASIC. 
Choosing what's called the color set is 
done by the SCREEN command. This 
command has two parameters: The 
first tells the computer whether you 
want the graphics mode or text mode. 
The second parameter selects the 
color set. This is where things get a 
bit tricky. The three two-color modes 
(low-, medium-, and high-resolution) 
each offer a choice of either black and 
green or black and buff. The two 
four-color modes (low- and medium- 
resolution) offer color sets of either 
green/yellow/blue/red or buff/cyan/ 
magenta/orange. None of the graph- 
ics modes allow you to use all nine 
colors at one time. 

A further "complication" is the 
COLOR command, which instructs 
the computer to use specified fore- 
ground/background colors. The 


Grid Size 
256 by 192 
128 by 192 
128 by 192 
128 by 96 
128 by 96 


PMODE Number 


specified color codes must be in the 
allowable color set for the graphics 
mode you're using (see table 4)— 
otherwise you'l be greeted with an 
error message when you attempt to 
run the program. 


Extended Color BASI 
divides the avallable 
graphics memory Into 
elght pages of 1536 
bytes each. 


Although all this seems extremely 
complicated, I found that within a 
few hours of using Extended Color 
BASIC, the graphics modes and 
available color sets became second 
nature, Besides, the system sets 
default values for you if you don't 
want to bother remembering all the 
combinations at first. 


Color Mode 
Two-color 
Four-color 
Two-color 
Four-color 
Two-color 


Memory Pages Used 


Table 2: The five graphics modes of Extended Color BASIC (two low-resolution, 
two medium-resolution, and one high-resolution). All modes are selected by the 
PMODE command and are mapped onto a 256 by 192 grid. 


Graphics Pages 

Extended Color BASIC divides the 
available graphics memory into eight 
pages of 1536 bytes each. An optional 
PCLEAR command can be used in the 
program to specify the number of 
pages you want to use. (The default is 
4.) A PCOPY command is also avail- 
able which can copy the contents of 
one page into another page (as long as 
the new page was allocated by 
PCLEAR). In addition, the PMODE 
command has a second parameter 
that specifies which page to start the 
program on. 

It doesn't take long to realize that 
the memory pages offer a number of 
interesting and creative possibilities. 
Switching between pages offers the 
opportunity for limited animation— 
especially since it's possible to update 


Color 
Black 
Green 
Yellow 
Blue 
Hed 

Buff 
Cyan 
Magenta 
Orange 


OO — G) On T+. G) N — © 


3: Colors available on the 
ТК5-80 Color Computer. 


Table 
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one page while another is on the 
screen. 


Creating Graphics 

Once you get used to the graphics 
and color modes, using Extended 
Color BASIC to actually create 
graphics displays is easy. Although it 
is possible to use the PSET and 
PRESET commands (the equivalent 
of the familiar SET and RESET com- 
mands found in other TRS-80s), the 
50,000 or so graphics points available 
in the high-resolution mode make the 
setting of individual points a very 
time-consuming exercise (although 
this might be necessary in a few 
cases). 

The people who designed Extended 
Color BASIC have made it simple— 
such commands as LINE, CIRCLE, 
DRAW, and PAINT (see photos) 
make the creation of very sophis- 
ticated shapes an easy job. The most- 
used commands include: 


eLINE—Draws a line between two 
specified sets of coordinates. It will 
also draw a box and, if desired, fill 
the box with the foreground color. 
eCIRCLE—Draws a circle with a 
specified radius at a specified coor- 
dinate. You also have the option of 
changing the height/width ratio and 
drawing only parts of the circle. 

e DRAW —Draws a line or series of 
lines. You specify the direction, 
angle, and color. 

ePAINT-—Fills a specified area with 
a color you pick. 

@GET—Places the graphics content 
of a specified rectangular area of the 
display within an array. 

e PUT—Takes the array used to store 
the GET information and redraws the 
graphics within an area that you 
specify. 


(For a complete list of Extended Color 
BASIC graphics commands, see table 
1). 


Music 

Although fast and easy color 
graphics is the bread and butter fea- 
ture of Extended Color BASIC, the 
system has a number of other strong 
points, including the ability to per- 
form some pretty fancy music. The 
non-modified version of the TRS-80 
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PMODE 4,1 

PCLS 

SCREEN 1,1 
CIRCLE (128,96),95 
GOTO 40 


PMODE 4,1 

PCLS 

SCREEN 1,1 

CIRCLE (128,96),30,1,1,.25,.75 
GOTO 40 


PMODE 4,1 

PCLS 

SCREEN 1,1 

CIRCLE (128,96),30,,3 
GOTO 40 


PMODE 4,1 

PCLS 

SCREEN 1,0 

FOR RADIUS = 1 TO 100 STEP 10 
CIRCLE (128,96), RADIUS 

NEXT RADIUS 

GOTO 70 


Photo 2: Four variations of Extended Color BASIC's CIRCLE statement, all in the 
high-resolution graphics mode. Photo 2a is a simple circle with coordinates (128,96) | 
as the centerpoint and 95 graphics blocks as the radius. In photo 2b, the height/ 
width ratio has been specified as 3, creating an oval. The ratio can be specified from 
0 to 255. If » 1, the circle is "higher" than it is wide; if « 1, it is wider than it is high. 
If the ratio is 0, the circle is infinitely higher than it is wide and becomes a straight 
line. Photo Ic uses the start and finish parameters to specify which part of the circle 
to draw. Photo 1d uses a single CIRCLE statement and a FOR-NEXT loop to create a 


bullseye. 


Color Computer (without Extended 
Color BASIC) allows you to create 
music by the SOUND command, 
which gives a range of notes from F, 
to E, with a duration of 6/100 to 6/10 
seconds. Obviously, there are limita- 
tions to this; there is a limited range, 
each note requires a separate program 
line, and you have no control over 
the tempo or volume. Playing all but 
the most simple tune is a tedious job. 

All of those problems have been 
eliminated in Extended Color BASIC 
through the use of one powerful 
command—PLAY. The PLAY com- 


mand allows you to control the note, 
octave, duration of notes and pauses, 
and volume through the use of a 
single string. You can also execute 
substrings, making the playing of cer- 
tain kinds of music a much easier pro- 
position (see listing 1). Notes (over a 
five-octave range) can be specified by 
using either the numerals 1 thru 12 or 
the notes themselves from C to B (in- 
cluding sharps and flats). Duration of 
notes can be varied from a whole note 
to a 1/255th notel Thirty-one volume 
levels can be specified, and tempo 
and pause-length have a range of 


PMODE 3,1 

PCLS 

SCREEN 1,1 

LINE (0,0) — (255,191), PSET 
LINE (0,191) —(255,0),PSET 
CIRCLE (128,96),90 

PAINT (135,125),8,8 
GOTO 70 


Photo 3: An example of the PAINT 
statement. The lines and circles shown 
are in the medium-resolution two- 
color mode (PMODE 3,1). The PAINT 

| statement in line 60 specifies the begin- 
ning point of the painting (135,125), 
the color choice, and the color number 
at which the painting will stop. 


from 1 to 255. If you're musically 
inclined, you'll find the PLAY com- 
mand an interesting one, despite the 
inability to play chords. Even for one 
not schooled in musical theory, these 
capabilities are useful for adding 
sound to program displays, graphics, 
and animation. 


The Added Extras 
Extended Color BASIC adds to the 
TRS-80 Color Computer commands 


and functions. This makes it substan- . 


tially the same as the well-known 
Radio Shack Level II BASIC. After 
using the non-extended BASIC for a 
while, it was good to have back such 
familiar commands as TRON and 
TROFF (trace on and off), and ON 
ERROR GOTO. Functions added in- 
clude PEEK (strangely enough, non- 
extended color BASIC does have 
POKE but not PEEK), SOR, EXP, 
COS, LOG, TAN, and USR. 

There are a number of differences. 
Since both extended and поп-ех- 
tended color BASIC use device num- 
bers for I/O (input/output) oper- 
ations (0 for the keyboard and video 


PMODE Coior Set 


Number 


0 
1 
0 
1 
0 
1 
0 
1 
0 
1 


Two-Color 
Combination 
Black/Green 
Black/Buff 


— 


Black/Green 
Black/Buff 


Black/Green 
Black/Buff 


Four-Color 
Combination 


Green/Yellow/Blue/Red 
Buff/Cyan/Magenta/Orange 


Green/Yellow/Blue/Red 
Buff/Cyan/Magenta/Orange 


Table 4: Color combinations (sets) that can be used within Extended Color BASIC. 
(Color set is the second parameter of the PMODE command.) The two low- and 
medium-resolution modes each have a two-color and a four-color set available. The 
single high-resolution mode is two-color and only allows combinations of black/ 


green or black/buff. 


Listing 1: A demonstration of Extended Color BASIC's music capabilities. Lines 55 thru 
80 create six string variables (A$ thru F$) and assign to them note, duration, octave, 
tempo, and volume-level information. Line 85 assigns string variable X$, a string of 
commands to execute (X) substrings A$ thru F$. The music is played by the PLAY com- 
mand in line 90, which calls the nested substrings. 


1 ‘*** BACK TO BACH жж 


"ТВ 0251256514 5C YDSESF3L23GSC3P163C 5" 


ed / 

ә CLS 

10 PRINT 8 96, STRING$(32,"x*") 
20 PRINT 8 320, STRING$(32,"x*") 
25 PRINT @ 201, "BACK ТО BACH" 
40 FOR X = 1 TO 1000: NEXT X 
25 AS = 

68 


ЕЗЕП" 


B$="L23ASL45F 3G$3 A3B 3 0335L 2 С 3502 5C 3 PIOS CSF УДС» 


C$z"L23ESLASF3E3DSC3LZ23013B3023LA 3C 3D3E +С" 


78 D$-"L23E3L13D3L23G:3LA 3C 35DSESF 3L 23G 3C 3 PIGSC" 


FED" 
80 


E$-"L23A3LA4 35F 5G3A3B35033L2 35 C 302 SC 3P16 3 CS F3LÀ 1G з 


F$z"L23ESLASF3ESDSC3DS3ESL23SFS3OLSDBS3L13023C" 


85 A$-"AA$34B$ 3AC$ 3 AD$ 3 КЕФ 3 AF $ +" 


92 PLAY X$ 

screen, —1 for the cassette, and —2 
for the printer), OPEN, CLOSE, IN- 
PUT, and EOF (end-of-file) state- 
ments are available. Therefore, 
dumping a program to aline printer is 
done by the PRINT# —2 command in- 
stead of LPRINT. 

Also, because Extended Color 
BASIC includes a USR function, it is 
possible to call machine-language 
subroutines from BASIC programs 
(unlike the non-extended version). 
The technical information appendix 
of the Extended Color BASIC manual 
says, "The ROM (read-only memory) 
contains many subroutines that can 
be called from machine-language pro- 


grams." From this statement, you 
might think that a long list of ROM 
subroutines would be included. Un- 
fortunately, such is not the case. A 
total of seven follows, all dealing 
with cassette, joystick, and keyboard 
I/O. To be fair, the lack of ROM sub- 
routine information is not Radio 
Shack's fault—its license with Micro- 
soft prevents publication of such in- 
formation. 

Despite the lack of specific sub- 
routine information, there are three 
new statements within Extended 
Color BASIC which are designed to 
help out the machine-language pro- 
grammer: 


May 1981 © BYTE Publications Inc 41 


| Photo 4: Three examples of the DRAW statement, which allows you to specify the starting point, direction, angle, and color of a 
| figure. The cube in photo 4a was created by DRAWing two squares (lines 25 and 30) and connecting them with four LINE state- 
ments (lines 40 thru 70). Photo 4b is an example of the DRAW statement's "no update" option. Each of the lines radiating from the 
center of the "pie" is drawn individually, with the computer returning each time to the centerpoint of the circle (98,96). The 


PMODE 4,1 

PCLS 

SCREEN 1,1 

DRAW "BM40,80;U 40;R40;D40;L 40" 
DRAW “ВМ + 20,20;U40;R40; D40;L40" 
LINE (60,100) - (40,80), PSET 

LINE (60,60) - (40,40),PSET 

LINE (100,60) - (80,40), PSET 

LINE (100,100) ~ (80,80),PSET 

GOTO 80 


PMODE 4,1 

PCLS 

SCREEN 1,0 

DRAW “BM98,96;NU80;NE56; 
NR80;NF56;ND80;NG56;NL80;NH56" 
CIRCLE (98,96),80,1,1,.125,1 
CIRCLE (135,110),80,1,1,1,.125 
LINE (135, 110) - (190,167),PSET 
LINE (135,110) - (235,110), PSET 
GOTO 80 


PMODE 4,1 

PCLS 

SCREEN 1,0 

DRAW "BM50,50R60D10NL20D20L20NU20L20NU20 
L20U20NR20U10" “ТОР VIEW 

DRAW"BMSO, 100R20ND20R20ND20R20D20 
NL20DIOL60U10NR20U20" ‘FRONT VIEW 

DRAW "BM150,100R30D30L30U10NE20U20" 

‘SIDE VIEW 

"OBLIQUE VIEW—LINES 40-60 


DRAW “BM150,50US5E15R10BF20BD30NR5L20H25U10 
DRAW "BM150,50U5F8U15R15H8F8L15F8NR15D15F8 
ND10E15N R10H8 

LINE (175,30) - (200,55), PSET 

LINE - (200,80),PSET 

LINE (167,60) - (183,46), PSET 

GOTO 65 


— ————— - 


| detached "slice" was created using the CIRCLE statement's start/end parameters and two LINE commands. Photo 4c uses all of the 


| parameters of the DRAW statement to create the four projection studies of a figure. 
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P e | 


— .—— 


(a) 5 PCLEARS 


10 PMODE 4,1 

11 PCLS 

12 SCREEN 1,0 

13 PI = 3.14159 

15 Al = 0: А2 = 2'PI 

20 N = 360:A = 50 

25 X = (А2-А!)/М 

30 FORI = Al to A2 STEP X 

35 R = А * COS (4°l) | 
40 X = В *SIN(I) 


AD Y = R" СОЗ 

50 PSET(128 + Х,96 + Y,5) | 
55 NEXTI | 
60 GOTO 13 


(p 10 PMODE 4,1 
20 PCLS 
SCREEN 1,0 
40 LINE (127,5) - (127,185), PSET 
50 LINE (7,95) - (247,95),PSET 
60 FOR XSCALE = 7 TO 247 STEP 20 


со 
O 


70 PRESET (XSCALE,95) 

NEXT XSCALE 

FOR YSCALE = 5 TO 185 STEP 10 
100 PRESET (127,YSCALE) 

110 NEXT YSCALE 

130 FORX = -180 TO 180 STEP 1.5 
140 AX = X/57.29578 

145 XP = X/1.5 + 127 

150 Fl = -(SIN(AX)'90) + 95 

160 Е2 = -(COS(AX)'90) + 95 

170 PSET(XP,F1,1): PSET(XP,F2,1) 

180 NEXT X 
GOTO 190 


| 

| 
cO co 
O O 


Photo 5: Three high-resolution examples of the use of PSET, SIN, and COS. The eight-leaf clover in photo 5a is changed toa | 
four-leaf clover (photo 5b) by changing the cosine value in line 35 to 2. In photo 5c, the computer uses PSET, SIN, and COS to 
draw the sine/ cosine waves and LINE to draw the x-y axis. Notice that each wave travels 360 degrees (from +180 to — 180) and 
that the x-axis increments 30 degrees at each gradation. This is a good exercise in mapping (scaling down) a program to fit the 
video display. 


NE рЫ — ——— — — — nA — м – Е 
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| 


eCLOADM--Loads а machine-lan- 
guage program from cassette. You 
can also specify a memory offset. 
eCSAVEM-—Wirites а machine-lan- 
guage program to cassette. 
eDLOADM--Loads a machine-lan- 
guage program at the speed you 
specify (300 or 1500 bps [bits per 
second). 


Advanced programmers 
should be able to use 
its speed and efficient 

use of memory space to 

avoid the tedium of 
machine-language pro- 
gramming. 

[aoo 


Although a lack of machine-lan- 
guage information might be con- 
sidered a handicap by some, it is not. 
One of the most striking features of 
Extended Color BASIC is that it is 
fast—despite the fact that the micro- 
processor runs at the relatively slow 
speed (for computers) of .894 MHz 
(million cycles per second). It's evi- 
dent that the 6809E is an extremely 
powerful microprocessor. Creating 
graphics by the PSET (point-by- 
point) method is slow, but the LINE, 
CIRCLE, DRAW, and PAINT state- 
ments are surprisingly fast— 
obviously calling machine-language 
subroutines in the Extended Cclor 
BASIC ROM. 


The Editor 

The color graphics and musical 
ability of Extended Color BASIC are 
the most interesting features; how- 
ever, the addition of a full-feature 
editor (once again similar to the Level 
II BASIC editor) will surely be ap- 
preciated. It only takes a couple of 
times of retyping long program lines 
to correct a single error to convince 
any programmer that editing 
capability is not a luxury. 


Documentation 

As usual, the Radio Shack people 
have done an outstanding job of pro- 
viding a manual aimed squarely at 
the “average” user of Extended Color 
BASIC (ie: the non-programmer). 
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PCLEAR 8 
GOTO 600 
LINE (255 — А) 0191 = №) ТУРІ 


J=] + 1:IFJ > ATHEN] = 0:А = RND(50) 
RETURN 
REM ROTATING FAN 
FOR I = 1 TO 5 STEP 4 
PMODE 3,1 
PCLS 
SCREEN 1,0 
A lg e. = lec = ВО 
FOR X = 0 TO 254 
COLOR X/32 + 1,5 
GOSUB 60: NEXT X 
FOR У = ОТО 190 
COLOR Y/24 + 1,5 
GOSUB 60: NEXT Y 
FOR X = 255 TO 1 STEP -1 
COLOR X/32 + 1,5 
GOSUB GO: NEXT X 
FOR Y = 191 TO 1 STEP -1 
COLOR Y/24 + 1,5 
GOSUB 60: NEXT Y 
NEXT I 
FOR I = 1 TO 5 STEP 4 
670 PMODE 3,1 
680 SCREEN 1,0 
690 FORT = 1 TO 30: NEXT T 
700 NEXT I 
710 GOTO 660 


Photo 6: Advanced programming in Extended Color BASIC. The program uses the 
available parameters of LINE, SCREEN, and COLOR to create a multicolor rotating 
display. 


Hexadecimal Address 


0-3FF 
OFF 
3FF 
400-5FF 


600-BFF 
COO-11FF 
1200-17FF 
1800-1DFF 
1E00-23FF 
2400-9FF 
2A00-2F FF 


Decimal Address 


0-1023 
255 

1023 
1024-1535 


1536-307 1 
3072-4607 
4608-6143 
6144-7679 
7680-9215 
9216-2559 
2560-12287 


Contents 
System Use 
Direct Page Memory 
Extended Page Memory 
Text Screen Memory 
Graphic Screen Memory 
Page 1 
Page 2 
Page 3 
Page 4 
Page 5 
Page 6 
Page 7 


3000-35F F 


3600-3FFF 
8000-9F FF 
A000-BFFF 
COO0-FEFF 
FFOO-FFFF 


13824-16383 
37768-40959 
40960-49151 
49152-65279 
65280-65535 


12288-13823 Page 8 


Program and Variable 
Storage 

Extended Color BASIC 

Color BASIC 

Cartridge Memory 

Input/Output 


Table 5: TRS-80 Color Computer memory map. (Map as shown is with Extended 
Color BASIC and 16 K bytes of programmable memory installed.) 


Technical Writer Jonathan Erickson 
has written a manual ("documenta- 
tion" is a dirty word in the halls of 
Radio Shack, since they feel it con- 
notes non-readability) in Radio 
Shack's informal, chatty, and very 
readable style. He's also managed to 
do this without talking down to the 
reader. Best of all, the material is well 
organized so that finding specific in- 
formation is quick and easy. 


Summary 

Radio Shack's Extended Color 
BASIC is a breakthrough in color 
graphics for personal computers. It's 
fast, easy-to-use, and capable of pro- 
ducing striking graphics. In addition, 
advanced programmers should be 
able to use its speed and efficient use 
of memory space to avoid the tedium 
of machine-language programming. 
It lends itself well to the development 
of games and is also a great way for 
children to get involved with pro- 
gramming. For experienced program- 
mers, "getting into" the system in 


order to broaden its features will pre- 
sent a challenge and eventually result 
in even more exciting graphics. 

Extended Color BASIC (in its pre- 
sent form) and the TRS-80 Color 
Computer system do not readily lend 
themselves to a professional or busi- 
ness environment. The inability to 
mix graphics and text on the screen 
makes it difficult to set up charts and 
graphs. But better things are com- 
ing—Radio Shack will introduce a 
floppy-disk drive for the Color Com- 
puter within a few months and also 
plans to market a low-cost plotter/ 
printer for the system. 

Finally, Extended Color BASIC is 
the first incarnation of Microsoft's 
continual development of software 
dedicated to computer graphics, one 
of the fastest growing fields of the 
future. If Extended Color BASIC is an 
indication of the beginning for per- 
sonal computers, we сап expect 
amazing products in the years to 
соте. 


Аға Glance 


Name 


Extended Color BASIC 


Type of package 
Color graphics, music, and 
BASIC extension 


Manufacturer 

Radio Shack 

1300 One Tandy Ctr 
Fort Worth TX 76102 


Price 

$99 to add to existing TRS-80 
Color Computer; 

$599 for complete system (less 
video display) 


| Format 


ROM (read-only memory) 


Language used 
BASIC 


Computer needed 

Radio Shack TRS-80 Color Com- 
puter with 16 K bytes of pro- 
grammable memory. 


Documentation 

“Going Ahead With Extended 
Color BASIC” 

215 pages, 22 by 28 cm (8¥2 by 


11 inches) 


Of interest to 
Everyone 


Additional comments 

If Extended Color BASIC is to be 
added to an existing TRS-80 | 
Color Computer, the unit must 

be returned to Radio Shack for 
modification. 
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The Commodore VIC 20 


Microcomputer: 


A Low-Cost, 


High-Performance Consumer Computer 


"Why haven't you bought a per- 
sonal computer yet?" This question 
will elicit varying responses from 
people interested in buying one. 
However, most of them fit into two 
categories: “They're still too expen- 
sive," or "The ones I can afford are 
not a good long-range investment." 
There are some good general-purpose 
microcomputers around, but they're 
in the $1000 price range. And some 
computers cost as little as $200; that's 
certainly the right price, but you 
know you're sacrificing something 
(quality of materials, expandability, 
etc) to get such a low price. 

The Commodore VIC 20 micro- 
computer may change all this. It is 
well constructed, has color, sound, 
and graphics, and is easy to use. It 
comes with everything needed to use 
it (except an ordinary color television 
set), includes a well-written instruc- 
tion manual, and is supported by a 
line of optional extensions, 
peripherals, and documentation (see 
figure 1). Looking at a picture of the 
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version selling in Japan (photo 1) 
might cause you to think $600 would 
be a fair price. It is, compared to the 
cost of other units. But it does not 
cost $600—the VIC 20 retails for 
$299.95. 


The Commodore VIC 20 
is well constructed, has 
color, sound, and 
graphics, and is easy to 
use. 


Physical Characteristics 

The VIC (which stands for Video 
Interface Computer) is a. small unit, 
about the size of the main (keyboard) 
component of the Radio Shack 
TRS-80 Model I. It measures 40.3 by 
20.4 by 7.2 cm (15.9 by 8 by 2.8 
inches) and is small enough to easily 
fit on a work desk or a shelf. In fact, 
it is small enough to fit into a suitcase 
(along with its external power supply 
and RF (radio-frequency) modula- 
tor), making it usable as a portable 
personal computer. 

The first thing I noticed about the 
VIC was its keyboard. It is the equal 
of any personal-computer keyboard 


"A 


in both appearance and performance. 
This is a remarkable accomplishment, 
almost unbelievable considering the 
price of the entire unit. Three of its 
closest competitors, the Atari 400, the 
Radio Shack TRS-80 Color Com- 
puter, and the Sinclair ZX80, have 
keyboards that are less than perfect as 
a result of cost cutting. In this respect, 
the Commodore VIC 20 stands clear- 
ly ahead of its competition. 

Photo 2a shows the rear panel of 
the VIC 20. The long slot on the left is 
used to, plug in memory cartridges, 
program cartridges, or a VIC Master 
Control Panel, which allows up to 
four cartridges to be plugged in. Im- 
mediately to the right of the cartridge 
slot is the TV output socket. The 
signal from this plug goes directly to a 
video monitor or through the RF 
modulator and a TV switch box to a 
standard television set. (The 
necessary cable, RF modulator, and 
switch box are supplied with the 
VIC.) 

The middle (round) connector on 
the rear panel is a serial interface that 
drives a single 5-inch floppy disk and 
a printer. Up to five peripheral 
devices can be daisy-chained through 
each other to this connector. The next 
slot to the right (the short rectangular 
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Figure 1: A block diagram of the Commodore VIC 20 system (shaded components are available at extra cost). 


slot) goes to the VIC cassette recorder 
(which is available separately). The 
rightmost slot contains a "user port" 
that can be connected to a printer, a 
modem, or one of several other 
peripheral devices. With an optional 
RS-232C adapter card, this port can 


Photo 1: The Commodore VIC 20 microcomputer. This unit, a final prototype based 
on the Japanese version of the VIC microcomputer, differs from the American model 
only in the model number. 


also be used with RS-232C devices. 
The left-side panel (see photo 2b) 
contains (from left to right) a game 
port, a rocker-type on/off switch, 
and a socket to receive power from 
the VIC power supply. The game 
port, according to Commodore, can 


* 


accept a joystick, a light pen, a game 
paddle, or a VIC Multiple Game Con- 
troller (which allows several game 
devices to be connected to the VIC). 

When the VIC 20 is turned on, the 
video display (a color television 
tuned to channel 3 or 4) stays dark for 
about three seconds, then shows the 
display given in photo 3. The VIC 
display has 23 lines of 22 characters 
or graphics symbols per line, with 
cyan (greenish blue) letters on a white 
background. The active display area 
in the VIC is delineated by a border of 
a different color (in photo 3, a cyan 
border). The border crisply marks the 
working area of the VIC. For me, it 
has the psychological effect of mak- 
ing the screen area seem bigger; this is 
important, since the VIC displays 
fewer characters per line than any of 
its competitors. 


VIC Graphics 

The VIC 20 graphics character set 
is virtually identical to that of its 
predecessors, the Commodore PET 
and СВМ (Commodore Business 
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Machine), The standard VIC can 
display over sixty graphics symbols, 
shown on the front faces of most of 
the keys (see photo 1). Since these 
symbols are directly available from 
the keyboard and can be stored in 
string variables and displayed by 
PRINT statements, it is easy for even 
the inexperienced BASIC user to com- 
bine these symbols into larger pic- 
tures. This character-size building- 
block approach is used by Atari, 
Commodore, Ohio Scientific, and 
Sinclair. It is a good way to generate 
graphics that are easy to understand 
and use without having to design a 
separate graphics mode. Such 
graphics are better than simply being 
able to turn on and off coarse 
graphics blocks (as in the TRS-80 
Models І and III and the Color Com- 
puter) because character-oriented 
graphics allow more detailed images 
(although, unlike the graphics-blocks 
system, character graphics do not 
allow full control of the image). 

All the graphics characters in the 
VIC are accessible directly from the 
keyboard. For characters shown on 
the fronts of key caps, pressing either 


shift key or the Commodore key (the 
key in the lower left corner of the 
keyboard) causes one of these charac- 
ters to be displayed. Pressing the 
Commodore key with a given key 
causes the character on the left half of 
the front face to be displayed; press- 
ing either shift key with a given key 
causes the character on the right half 
to be displayed. 


All the graphics 
characters in the VIC 
are accessible directly 

from the keyboard. 


Both uppercase and lowercase 
characters can be displayed, but you 
lose access to all the characters on the 
right half of the key front faces. Tog- 
gling between this uppercase/lower- 
case/graphics mode and the default 
uppercase/graphics mode is done by 
pressing the shift key, holding it 
down, pressing the Commodore key, 
and releasing both keys. The graphics 
characters on the left half of the key 
front faces are still available with 


(2b) 


CONTROL 
PORT 


Photo 2: Connections to the VIC 20 microcomputer. Photo 2a shows the rear panel of 
the VIC; from left to right are a slot for program cartridges and connections to a televi- 
sion or video monitor, a floppy disk, a Commodore cassette recorder, and a printer or 
other peripherals. Photo 2b shows a game device port, an ON/OFF rocker switch, anda 


connector for an external power supply. 
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lowercase letters. Commodore 
grouped what it believes are the most 
useful graphics characters (ones that 
might be used with lowercase letters 
in business applications) on the left 
half of the key front faces. 

Finally, the number of graphics 
characters that can be displayed is 
doubled because any character can be 
displayed as is or in reverse (see 
photo 3). This can be done im- 
mediately or during program execu- 
tion. Pressing the RVS ON key (the 
CTRL key plus the 9 key simulta- 
neously) causes all displayed 
characters to appear in reverse on the 
screen. (If you are programming and 
hit the RVS ON key while defining a 
character string, a reverse R will ap- 
pear and subsequent keystrokes will 
not be reversed. However, when you 
print that string, the reverse R will 
not appear but will cause all subse- 
quent characters to be displayed in 
reverse.) Pressing the RVS OFF key 
(CTRL plus the 0 key) causes all 
displayed characters to appear 
unreversed on the screen. (When in- 
cluded in a character string, the RVS 
OFF key causes all subsequent 
characters to be displayed normally; 
its symbol appears in the character 
string as a reverse underline.) 


VIC Color 
To quote an adage from 
photography, "If you can't make it 


good, make it red." There is an ele- 
ment of truth in that—color does 
make things more exciting, and it's 
always one of the most striking 
features of a microcomputer video 
display. The VIC has an impressive 
color display due largely to the com- 
plete control you have over the place- 
ment and combination of colors. 
The VIC allows you to display nor- 
mal and reversed characters (in- 
cluding all graphics symbols) in eight 
colors: black, white, red, cyan, pur- 
ple, green, dark blue, and yellow. 
The color of the flashing cursor and 
all subsequent characters displayed 
on the video screen is set by 
simultaneously pressing the CTRL 
key and the appropriate color key 
(one of the keys numbered 1 through 
8). As described for the RVS ON and 


Circle 292 on inquiry card. өше» 


Аа a 


é 
va, Aioni, The Microline 80 will run 


o duty cycle imita ak. 
ranted To 20 10,000,000 characters. 


That translates over nine y fears on your 
TRS-B0" APPLE * or other small computer. 


Want to change forms? The magical Microline 80 
| is three printers disguised as one. There is a 
whisper-quiet rubber platen for cut sheets and roll 
paper, pins on nine inch centers for pin feed stock 
and optional snap-on tractors that adjust to suit 
all your other forms. The Microline 80 also saves 
paper by letting you tear off as close as one inch 
from the last print line. 


Want to change your image? The magical 
Microline 80 really does tricks. It prints upper 


в = 
and lower с id double width 
characters ics for charts, graphs 


and diagrams. 


The Microline 80 is not a toy. With two motors, a 
rugged cast aluminum base and a head you never 
have to throw away, the Microline 80 ís built to 
handle the most demanding business applica- 
tions. 


Which brings us to the biggest magic of all, the 
price tag, the one that almost disappears. If we're 
not the lowest, we are so close that it doesn't mat- 
ter. There are stocking Microline distributors 
throughout the country. Call or write today for the 
name of the one near you and the price of the 
Magical Microline 80. 


Okidata Corporation, 111 Gaither Drive, Mount Laurel, New Jersey 08054 609-235-2600 
Okidata is a subsidiary of Oki Electric Industry Company, Ltd. 


Photo 3: The VIC 20 video display im- 
mediately after being turned on. 


RVS OFF keys, pressing a color key 
within a character string causes a 
reverse character to be placed in the 
string. This tells the VIC not to im- 
mediately change the display color, 
but to change it when that string is 
printed. Photo 5 shows the eight col- 
ors available, each of which is dis- 
played by printing the corresponding 
color control character followed by a 
line of reverse spaces (which appear 
as solid squares of the current color). 
The computer displays all ouput in 
the current color. In photo 5, since 
the last color used was yellow, the 
VIC responds with its end-of-pro- 
gram message in yellow. 

The VIC also allows you to change 
the background color of the working 
area in the center and the border that 
surrounds it. Choose from sixteen 
background colors and eight border 
colors (ie: 128 background/border 
combinations). The two are changed 
by executing (either directly or froma 
program) the statement: 


Background 

Black White Red 
Black 8 9 10 
White 24 25 26 
Red 40 41 42 
Cyan 56 57 58 
Purple 72 73 74 
Green 88 89 90 
Blue 104 105 106 
Yellow 120 121 122 
Orange 136 137 138 
Light orange 152 153 154 
Pink 168 169 170 
Light cyan 184 185 186 
Light purple 200 201 202 
Light green 216 217 218 
Light blue 232 233 234 
Light yellow 248 249 250 


Photo 4: The character set of the VIC 20. 
Any character can be displayed in reverse. 


POKE 36879,X 


where X is a value as given in table 1. 
The background colors can be any of 
the eight character colors or orange, 
light orange, pink, light cyan, light 
purple, light green, light blue, or light 
yellow. The border colors can be any 
of the eight character colors. 

An unusual thing about the VIC is 
that the background color can change 
independently of the character color 
(other color microcomputers can’t do 
this). Combined with the color and 
reverse keys, this allows a tremen- 
dous amount of control over the 
video display. Photos 6a and 6b show 
а run of a program differing only in 
the value poked to memory location 
36,879. Photo 6a shows a light green 
background and a cyan border; this 
was accomplished by poking the 
value 219 to that location. Photo 6b 
shows a light cyan background and a 
red border; this was accomplished by 
poking the value 186 to that location. 


Border 
Cyan Purple Green Blue “Yellow 
11 12 13 14 15 
27 28 29 30 31 
43 44 45 46 47 
59 60 61 62 63 
75 76 77 78 79 
91 92 93 94 95 
107 108 109 110 111 
123 124 125 126 127 
139 140 141 142 143 
155 156 157 158 159 
171 172 173 174 175 
187 188 189 190 191 
203 204 205 206 207 
219 220 221 222 223 
235 236 237 238 239 
251 252 253 254 255 


Table 1: Background and border color combinations in the VIC 20 microcomputer. 
Poking decimal location 36,879 with the values given in this table gives a video 


display with the colors shown. 
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Photo 5: The eight character colors 
available on the VIC 20. All characters 
can be displayed in any of these colors. 


In addition, notice the two sets of 
angle brackets on each line. The first 
set contains an X symbol, a space, 
and a small square. The second set 
contains the reverse of each of these 
characters. Notice the role of the 
background and character colors in 
these reversed and nonreversed 
characters. If the background color 
were changed with those characters 
on the screen, the characters would 
assume the new background color but 
retain the old character color. 

Photo 7 contains a listing of the 
program that produced photo 6b. 
Several control characters appear in 
this listing as seemingly arbitrary 
reverse characters. These are screen- 
manipulation characters stored for 
later use because they appear within a 
character string; if a quote mark had 
not been previously typed on the 
same line, the character would have 
been executed immediately and 
would not have appeared on the 
screen. The reverse heart in line 100 is 
the VIC symbol to clear the screen 
and put the cursor in the upper left 
corner. The reverse R and reverse 
underline in line 110 correspond to 
the RVS ON and RVS OFF keys, 
respectively. They cause the three 
characters between them to Бе 
displayed in reverse. The reverse 
characters in lines 120 through 180 
are the result of pressing the cor- 
responding color keys (CTRL plus the 
keys 1 through 8, respectively). They 
cause all printed characters to be 
displayed in the given color, as 
shown in photo 6b. 

The VIC video display is memory- 
mapped (ie: the contents of the screen 
are determined by the contents of a 
given range of memory locations in- 
side the VIC). Because of this, the 


For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals’s new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you “you’re on your own”, Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There’s BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- eo. 3 = 
rized Smoke Signal dealer — he’ n be glad i 
demonstrate the Chieftain's high reliability and 


ease of operation. For dealers only, circle 371 
All other inquiries, circle 372 


screen can be directly manipulated by 
poking values into certain memory 
locations. Memory locations 7680 
through 8185 (decimal) contain the 
code for a given character; memory 
locations 38,400 through 38,905 con- 
tain the code for the color of the 
respective character. Locations 7600 
and 38,400 determine the character in 


(6a) 


Photo 6: Variations in character, back- 
ground, and border colors on the VIC 20. 
Photos 6a and 6b differ only in the value 
stored in location 32,879, which deter- 
mines the background color (from sixteen 
choices) and the border color (from eight 
choices), 


Photo 7: A VIC BASIC program utilizing 
color, graphics, and reverse video. This 
program produces the video display 
shown in photo 6b. The reverse character 
before each color word in the PRINT 
statements is a control character deter- 
mining the color of everything displayed 
after it. See the text for details. 
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the upper left corner. Locations 7601 
and 38,401 determine the character to 
its right, and so on down to the 
character in the lower right corner. 


VIC Sound and BASIC 

The VIC 20 can produce three in- 
dependent "voices" of music and one 
voice of noise through the speaker of 
the attached television set. Each 
voice, covering a three-octave range, 
covers a different part of the audio 
spectrum. The voices are labeled 
"tenor," "alto," and "soprano"; they 
are activated by poking a number 
between 128 and 254 into locations 
36,874 through 36,876. The noise 
generator is similarly activated at 
location 36,877, and an overall 
volume control (which takes values 
between O and 15) is located at 


Memory Location 
(in Decimal) 


36,878. Table 2 lists important 
memory locations in the VIC 20. 
Table 3 lists the values to be poked in- 
to the music-voice locations to give a 
certain musical pitch within the three- 
octave range of that voice. 

VIC BASIC is a version of 
Microsoft BASIC modified by Com- 
modore. It is a full-blown BASIC 
with the features found on most 
microcomputers, allowing the VIC to 
accept other BASIC programs with 
little or no modification. A list of 
BASIC keywords accepted by the 
VIC is given in table 4. The keywords 
listed have the standard definitions 
given by Microsoft BASIC. 


The VIC Product Line 
Although prices and availability of 
VIC peripheral 


devices were not 


Use 


7680 to 8185 


36,874 
36,875 
36,876 
36,877 
36,878 


36,879 
38,400 to 38,905 


Table 2: Some important memory locations in the VIC 20 microcomputer. 


contains character contents of VIC video display; characters are 
mapped by row, with location 7680 corresponding to the upper left cor- 
ner of the display 

corresponds to tenor music ''voice'; should contain either 0 (for 
silence) or 128 through 254 (for note; see table 3) 

corresponds to aito music ''voice" 

corresponds:to soprano music "voice" 

corresponds to а noise-producing "voice"; accepts values of 0 and 
128 through 254; higher values give higher-pitched white-noise sounds 
volume control for all music and noise '‘моісеѕ''; effective values аге 0 
through 15 

control byte for background and border colors; see table 1 

contains character color contents of VIC video display; mapped to 
video display in the same way as the character contents (see above) 


Value 

215 
217 
219 
221 
223 
225 
227 
228 
229 
231 

232 
233 
235 
236 
237 
238 
239 
240 

241 


Value 
135 
143 
147 
151 
159 
163 
167 
1⁄5 
179 
183 
187 
191 
195 
199 
201 
203 
207 
209 
212 


Table 3: Values used in the generation of music on the VIC 20 microcomputer. On 
the VIC, these values are stored in memory locations 36,874 through 36,876 to 
generate the appropriate note within the three-octave range of a given music voice. 
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JAS INEVITABLE 


And it’s portable. When the keyboard is 
clipped over the display panel, only the 


Sooner or later, someone had to take all this proven 
microcomputer hardware and software technology and wrap 


it up ina portable package at a price that shocks the industry. weatherproof brushed aluminum case 
Adam Osborne decided to do it sooner. is exposed. (There are even optional 
The OSBORNE 1®, from Osborne Computer Corpora- — 3 modem electronics, couplers, battery 
tion. You get full CP/M® disk computer capabilities— packs, and external monitor connections, 
Z80A® CPU, 64K bytes of RAM memory, a full business providing practically unlimited system portability.) 
keyboard, a built-in monitor, and two floppy drives with It's all business. The OSBORNE 1 delivers significant 
100K bytes each of storage. You get two interfaces, productivity at an irresistable price. At $1795, its immediate 
the IEEE 488 and the RS-232C. Just connecta and lasting success as a personal business computer is, 


ш se interface. quite simply, inevitable. 
oftware? You get MÀ — 

CP/M®, CBASIC-29, "Жаы 
Microsoft BASIC®, the 
WORDSTAR® word 
processing system with 
the MAILMERGE® 
mailing list feature, 

and the SUPERCALC® 
electronic spread- 
sheet package. 

All standard. 
All for $1795. 


Orders for the Osborne 1 Computer can be placed 
over the telephone at (415) 887-8080. Your order 
will be forwarded by the factory for delivery by 


26500 Corporate Avenue Hayward, California 94545 (415) 887-8080 your nearest authorized Osborne 1 dealer. 


definite at press time, Commodore 
has announced an extensive line of 
products to be “introduced during 
and throughout 1981.” (By the time 
you read this, Commodore expects to 
have the VIC computer itself 
available through Commodore 
dealers.) This list of peripheral 
devices and accessories includes: 

eMemory-expansion products— 


Arithmetic IDEST 5: 
АВ$, 


Commodore will sell а line of car- 
tridges that add programmable 
memory to the VIC, increasing the 
size and complexity of programs that 
can be run. A 3 K-byte cartridge can 
be plugged directly into the VIC, and 
8 and 16 K-byte cartridges can be 
plugged in through a Master Control 
Panel that plugs into the VIC car- 
tridge slot and accepts up to four car- 


ATN, LET, SGN, INT, SQR, RND, LOG "а base е), EXP (to base е), COS, SIN, 


TAN, +, 


Character Operators: 


=", W, !(exponentiation), <,>, 


НН%, ASC, SPC, TAB, LEN, STR$, VAL, LEFT$, RIGHTS, MID$, + (to concatenate 


strings) 


| Control Words: 


FOR, TO, STEP, NEXT, GOTO, IF, THEN, GOSUB, RETURN, ON (used with GOTO and 


GOSUB), WAIT, END, USR 
File and ЫР? Word 
OP 


EN, CLOSE, INPUT, INPUT#n, PRINT, PRINT#n, GET, READ, DATA, DIM, RESTORE 


| Command Words: 


RUN, STOP, LOAD, SAVE, VERIFY, CONT, LIST, NEW, CLR 


Miscellaneous Words: 


AND, OR, REM, DEF FNx, FNx, POKE, NOT, FRE, PEEK 


Table 4: A list of VIC BASIC keywords. 


Spoken to your Apple® 
latel y? 
With the Heuristics™ 2000 


What's more, speech rec- 


- TALK TO YOUR. : ognition is also available for 


| APPLE FOR S-100 computers, with our 
speech recognition board, you can Heuristics 20S and 50 boards. 


train your Apple computer to 
recognize 64 words or phrases 
of your choice (ог multiples 
thereof), Any command for any application. 
The advanced Heuristics 2000, with micro- 
phone included, brings a whole new hands- 
off approach to data entry and program 
control — for a surprisingly low $259. An 
optional head-set 
microphone (Shown 
above) is also available. 


ONLY 5258. 


HEURISTICS 2000 „x 


The 2000 also makes а 
very practical starter System 
* for the Heuristics 5000 
and 7000 industrial/commercial speech 
recognition units. These commercial units 
Start at $2500. 
So the next time you have data to enter, 
words to process or menus to select, don't work 
your fingers tothe bone. 
Talk to your Apple 


The talk of the computer industry." 
Heuristics, inc., 1285 Hammerwood Avenue, Sunnyvale, СА 94086 • 408/734-8532 
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‚ аа ІЕЕЕ-488 bus 


tridges. The maximum amount of 
programmable memory is 32 K bytes. 
eStorage peripherals—Commodore 
will sell both a low-cost cassette 
recorder (although existing Com- 
modore recorders work with the VIC) 
and a low-cost single 5-inch floppy- 
disk drive. The disk drive will hold 
up to 170 K bytes of data. 

e Other peripherals—These include a 
dot-matrix printer, joysticks, light 
pens, game paddles, and a Multiple 
Game Controller (discussed earlier). 
ө Interfaces—Commodore plans two 
interfaces for the VIC, a modem and 
interface. The 
modem allows communication with 
other computers over telephone lines. 
The IEEE-488 interface allows the 
VIC (like the PET and CBM 
machines) to interface with PET 
peripherals and a wide variety of test 
instruments and devices that use this 
standard bus. 

eFirmware—4A wide range of soft- 
ware will be distributed in cartridge 
form; three firmware cartridges have 
already been announced. The first, 
the RS-232C Interface Cartridge, 
allows you to use the VIC and a 
modem to communicate with other 
computers and access information 
utilities like MicroNet and The 
Source. The second, the VIC Pro- 
gramming Cartridge, will include a 
machine-language monitor and a 
number of utility functions useful 
during programming; it will also use 
the four function keys (on the right- 
hand side of the keyboard) to execute 
predetermined functions. The third, 
the VIC Super Expander Cartridge, 
will add 3 K bytes of programmable 
memory, a new level of high- 
resolution graphics, and additional 
music-related capabilities. The high- 
resolution graphics (which I have not 
seen) are said to be excellent (176 
rows by 176 columns of graphics 
dots, also called pixels). 
eDocumentation —In addition to the 
VIC User's Manual, supplied with the 
VIC, Commodore plans a series of 
book-plus-cartridge packages ex- 
plaining several aspects of using and 
programming the VIC. (Documenta- 
tion is discussed in greater detail later 
in this article.) 


Penny wise and software foolish. One of the 
best ways to cheat your business is to waste a whole 
lot of time on solutions that don’t work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who ve tried to 
get by on “bargain” software, and found that “bar- 
gain" software is the most expensive kind a business 
can own. 

Неге 5 a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 

Accounts Receivable 

Accounts Payable 

Order Entry 

Inventory Control 

Payroll, 
any business software less than Structured Systems 
Financial Software is cheating your business. You'll 
cheat yourself out of lots of time. Time spent with 


STRUCTURED SYSTEMS 
FINANCIAL SOFTWARE. 


ING LESS IS CHEATING 
"AL YOUR OWN 
| BUSINESS. 


systems which aren't designed for high volume use. 
You'll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest in a system you outgrow when 
you need to add more disk storage, more customers, 
more data. You'll be cheating yourself out of a soft- 
ware bargain in the truest sense of the word—the 
greatest value for your dollar. 

CP/M® microcomputer systems can do the 
job of minicomputers. Structured 
Systems software makes that po- 
tential a reality. Right now, 
hundreds of businesses | 
are profiting from the 
financial controls and 
operating efficiency of 
SSG financial software. 
So can yours. 


Take it easy on yourself. 
But sentence your computer 
to hard labor. 


Please send more 
information on your 
(1 General Ledger 


| 

| 

| O Accounts Receivable © Order Entry 
| O Accounts Payable 

| 

| 

| 


[3 Payroll ( Inventory Control 


City State Zip 
Telephone ( ) 


CP/M is a registered trademark of Digital Research. 


Structured Systems Grou 


5204 Claremont, Oakland, 


Circle 388 on inquiry card. 


California94618 (415) 547 1567 


TOU 
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Human Engineering on the VIC 
When the microcomputer industry 
was smaller, hobbyists put up with 
about anything in a computer as long 
as it worked. But now that major cor- 
porations are marketing microcom- 
puters for the general public, human 
engineering—the design of systems to 
make them easy and efficient to 
use—has become the most important 
factor in the usability of computer 


systems. The VIC deserves high 
marks in human engineering because 
it is easy to understand and use. 

The VIC keyboard is one of the 
best I've seen. It is well constructed 
and has a good feel during typing. 
The key names on the top and front 
faces of the keys are highly visible 
and easy to read. In most cases, key 
functions have been wisely chosen 
and named. For example, the key 


used to stop a program from ex- 
ecuting is labeled as the RUN/STOP 
key. Pressing it (instead of the ar- 
bitrary control-C combination used 
by many computers) causes the VIC 
to stop executing the program and 
print out the line number where the 
program was stopped. Use of the 
CLR/HOME (clear-screen-and-home- 
cursor-to-upper-left-corner/home- 
cursor) and INST/DEL (insert/delete 


Name of Computer 
Microprocessor used 


System clock frequency 


List price 


Type of keyboard 


Amount of programmable 
memory supplied 


Maximum programmable 
memory possible 


Type of BASIC 


Video screen size (in 
characters) 


Lowercase letters 
available? 


Color available? 


Graphics characters 
available? 


High-resolution graphics 
available? 


Music availabte? 


Extensions to BASIC for 
color, low-resolution 
graphics, and music? 


Uses program cartridges? 


Machine-language monitor 
included? 


Assembly-language 
assembler available 
(at extra cost)? 


Table 5: A comparison of five low-cost microcomputers, including the Commodore VIC 20. 
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Atari 
400 


6502 

1.8 MHz 
$499/$630 

(two models, 8 K 
or 16K 
touch-sensitive flat 
panel, slightly 


smaller than 
normal keyboard 


8 К or 16 К bytes 
(see above) 


16 K bytes 


full BASIC 


16 rows by 32 
columns 


yes 


yes 


yes; characters 
available from 
keyboard 


yes, included 
(320 by 192 pixels) 


yes, three voices 
of music; can mix 
noise with each 
vaice 


yes, uses BASIC 
commands to 
manipulate all 
three 

yes 


no 


yes 


Commodore 
МС 20 


6502A 


Slightly more than 
1 MHz 


$399.95 


full-size norma! 
keyboard; very 
good feel 


5 K bytes 


32 K bytes 


full BASIC 


23 rows by 22 
columns 


yes 


yes 


yes; characters 
available from 
keyboard 


yes, at extra cost 
(176 by 176 pixels) 
yes, three voices 


of music, one of 
noise 


no, uses control 
characters and 
pokes to manipu- 
late all three 

yes 


no 


yes 


Ohio Scientific 
Challenger 1P 


6502 
1 MHz 


$479 


full-size norma! 


keyboard 


8 K bytes 


32 K bytes 


full BASIC 


24 rows by 24 
columns or 12 


rows by 48 columns 


yes 


yes, at extra cost 
($229 extra) 


yes: graphics 
available only 
through POKE and 
CHR$ statements 


no 
yes, one voice 

of music (needs 
external speaker 
and amplifier) 

no, uses pokes to 
manipulate all 
three 

no 


yes 


yes 


Radio Shack 
TRS-80 Color 


6809E 


slightly less than 
1 MHz 


$399 


full-size normal 
keyboard; keys 
have feel 

of calculator 
buttons (not good) 


4K bytes 


16 K bytes 


limited BASIC 
(extended BASIC 
for more 
sophisticated 
music and graphics 
at extra cost) 


16 rows by 32 
columns 


accepts lowercase 
letters but displays 
uppercase as 
inverse capitals 


yes 
no, but unit color 


block is V4 normal 
character size 


yes, at extra cost 
(256 by 192 pixels) 


yes, one voice 
of music 


yes, uses BASIC 
commands to 
manipulate all 
three 

yes 


yes 


no 


Sinclair 
ZX80 


Z80A 
3.25 MHz 


$199.95 


touch-sensitive 
flat panel; much 
smaller than 
normal keyboard 


1 K bytes 


16 K bytes 


limited BASIC 
(extended BASIC 
available at extra 
cost) 


24 rows by 32 
columns 


no 


no 


yes, characters 
available from 
keyboard 


no 


no 


low-resolution 


graphics available 
from keyboard 


no 


no 


no 


Meet the HP Series 80: 


Hewlett-Packard’s new one-on-one 
computing systems for professionals. 


Together, you can 
analyze technical 
problems and evaluate 
solutions. 

Rapidly and accurately. 


HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen- 
sively! Analysis techniques that were 
formerly difficult and often impossible, 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis...and more... all 
with greater accuracy and using more 
variables than you thought possible. 


SERIES 80, VISICALC™ 
PLUS AND YOU 


HP's VisiCalc™ PLUS is a major new 
software tool. It's an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program- 
ming is necessary ... you can become 
proficient with VisiCalc'" PLUS in a few 
hours ...and then watch your horizons 
broaden. VisiCalc'" PLUS features many 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar-graphs, 
exploded pie-charts and line graphs, all in 
upto four colors, on paper or transparencies. 


ONLY FROM 
HEWLETT-PACKARD 


HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro- 
mising standards of excellence. Addi- 
tionally, HP Series 80 products are serviced 
by HP technicians and on-site service 
contracts are now available. We urge you 
to judge for yourself with a hands-on, 
one-on-one demonstration at your HP 
dealer. For locations, call TOLL-FREE 
800-547-3400, Dept. 283A, except 
Alaska/Hawaii. In Oregon call 758-1010. 
Or write Hewlett-Packard, Corvallis, 
Oregon 97330, Dept. 283A. 
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HP Series 80 Personal Computers for Professionals: HP-85 ($3250*) and FIP-83 (%2250%) specifications: 
16К RAM expands to 32K, 32K ROM expands to 80K; CRT with integrated graphics; (HP-85 only; built-in 


thermal printer, cassette tape unit); Software includes VisiCalc" PLUS, Information Management, Graphics F 
Presentations, Surveying, Data Communications (Spring `81), Statistics, Regression Analysis, Math, Linear IH EWI E | | 
Programming, Waveform & Circuit Analysis, BASIC Training. HP peripherals include floppy discs, printers ly 


and plotters. VisiCalc is a trademark of Personal Software, Inc. 
*Suppested retail price excluding applicable state and local taxes— Continental U.S.A., Alaska & Hawaii. 
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text) keys is obvious when they have 
been used a few times. 

The RESTORE key performs a 
valuable function in a computer 
where so many changes in character, 
background, and border color are 
possible. It resets the VIC to its state 
when it was turned on, except that it 
leaves the current program т 
memory (unlike some reset keys). 
Finally, the four large keys marked 
"f1/£2" through "f7/f8" have no 
predefined use but can be used by a 
programmer (through use of the GET 
statement) to produce a specific func- 
tion within the program. By using the 
shift key, these four keys can trigger 
up to eight user-defined functions. 
These keys are also used in some ap- 
plication cartridges to execute 
predefined functions. 

As I mentioned earlier, the VIC 
video display is well designed. The 
large letters are easy to read, even on 
an inexpensive color television, and 


Ata а мови ши 


Мате 


VIC 20 


Manufacturer 

Commodore Business Machines 
950 Rittenhouse Rd 
Norristown PA 19401 

(215) 666-7950 


Price 
$299.95 


Dimensions 
40.3 by 20.4 by 7.2 cm (15.9 by 8 
by 2.8 inches) 


Processor name and type 
6502, 8-bit 


System clock frequency 
slightly over 1 MHz 


Memory 
5 K bytes 


Mass storage 
cassette recorder or floppy disk 
optional 
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the border around the active area of 
the display is restful to the eye. The 
narrow screen width (22 characters) 
will be a problem for some users, 
especially people using programs that 
need to display large amounts of 
/data. Still, the screen width was a 
design decision reflecting the intended 
market, and I think that Commodore 
made a good decision under the cir- 
cumstances. 

Probably the most unexpected 
feature of the VIC is that it will be 
able to exchange both tape and disk 
files with the Commodore PET and 
CBM machines. Whether or not the 
program runs correctly on the other 
machines depends on whether it con- 
tains system-dependent code. For ex- 
ample, a CBM program using the full 
80 columns of the CBM video display 
will not run correctly on the VIC, nor 
will a program larger than 32 K 
bytes. The ability to exchange data 
and programs among machines from 


Other hardware features 
character-size graphics symbols, 
keyboard, uppercase and lower- 
case letters, eight-color 
foreground and sixteen-color 
background video display, three- 
part music generator, external RF 
(radio-frequency) modulator and 
power supply, built-in serial port 


Software included 
16 K-byte VIC BASIC in ROM 
(read-only memory) 


Hardware options 

cassette recorder, floppy disk, 
dot-matrix printer, modem, 
IEEE-488 interface, joystick, light 
pen, game paddle, extra memory 
cartridges (up to a total of 32 K 
bytes), RS-232C adapter 


Software options 

VIC Programming Cartridge (in- 
cludes programming utilities and 
machine-language monitor), VIC 
Super Expander Cartridge (adds 
3 К bytes more memory, high- 
resolution graphics capability) 


the same manufacturer is almost 
unheard of. One good example of its 
usefulness is a situation where some- 
one buys several VIC 20s to be used 
for data entry and feeds the results in- 
to a Commodore CBM computer. 

I also found the screen-manipula- 
tion characters and POKE statements 
for music easy to use. By 
manipulating color, graphics, and 
sound without using any new BASIC 
keywords, Commodore has achieved 
two advantages. First, VIC programs 
are syntactically equivalent to PET 
programs. Programs can be trans- 
ferred between machines without 
syntax errors due to unrecognized 
keywords; also, Commodore prob- 
ably developed VIC BASIC faster and 
at less cost because of its similarity to 
PET BASIC. Second, VIC BASIC is 
easier to learn for people who know 
PET BASIC or another version of 
Microsoft BASIC. 

An interesting thing about the VIC 
not apparent at first is the lightness of 
the unit. It literally has fewer com- 
ponents inside than you would ex- 
pect. This is possible because it is 
built around a custom "video inter- 
face chip" built by MOS Technology 
for its parent company, Commodore. 
This integrated circuit handles all the 
interaction between the 6502 micro- 
processor (also manufactured by 
MOS Technology) and the color 
television (this function is done by a 
handful of integrated circuits in many 
other microcomputers). The low 
component count plus Commodore's 
ability to manufacture and assemble 
almost all of the VIC within its own 
factory account for the lighter weight 
and extremely low cost of the unit. 

One final human-engineering 
feature of the VIC that will be ap- 
preciated by machine-language users 
and software developers shows Com- 
modore's willingness to learn from 
hard-earned experience. The 
developers of VIC BASIC separated a 
kernel of I/O (input/output) 
subroutines from the rest of BASIC. 
They have written these routines as 
true subroutines and have devised a 
method for passing parameters to 
them so they can be used by anyone 
who wants to develop software for 
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Program to Recover 
“Crashed” Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette "crashes" and valuable data or programs аге 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five “ууагав”, each capable of 
performing a specific discette recovery operation. 

e Ward А: Verifies discettes and locks out bad sectors without touching the 
good files that remain. 

e Ward B: Copies whatever can be read from a “crashed” file and places it 
into a good file under user control. 

е Ward C: Copies discettes without stopping for bad sectors. Bad sectors аге 

replaced by spaces. 


е Ward D: "Un-erases'' files. That is, Ward D will recover accidentally erased 
disk files. 


e Ward E: Displays directory of recoverable erased files. 
DISK DOCTOR will pay for itself the first time it is used. 


Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction is explained in the manual as well as 
prompted by DISK DOCTOR. 

Requires: 48K CP/M, two drives ШІ All Orders and General Information: 
needed for complete operation. SUPERSOFT ASSOCIATES 
| P.O. BOX 1628 > 
DISK DOCTOR: $100.00 CHAMPAIGN, IL 61820 
BR (217) 359-2112 


Manual Alone: $ 10.00 
Technical Hot Line: (217) 359-2691 


CP/M Formats: 8" soft sectored, 5" | 
Northstar, 5" Micropolis Mod И, (answered only when technician is 
available) ' 


Vector MZ, Superbrain DD/QD, Apple I! + 
Supersoft 


First in Software Technology 


CP/M REGISTERED TRADEMARK DIGTAL RESEARCH 


the VIC. In addition, all I/O routines 
called by BASIC are called indirectly 
through programmable-memory 
pointers holding the addresses of the 
true I/O routines; in this way, users 
can substitute their own МО routines 
to be executed in place of those pro- 
vided within the VIC. 

These design decisions (which will 
be documented to interested parties 
by Commodore) do two things. First, 
they encourage the potential software 
developer to write software for the 
VIC by eliminating the need to write 
custom I/O routines. Second, they 
help isolate the structure of VIC 
BASIC from some machine-language 
code that may need to be changed; in 
this way, Commodore can prevent 
having several versions of VIC 
BASIC at some time in the future (a 
problem that plagued the PET and 
CBM machines). 


Problems and Limitations 

The VIC 20 is a very good 
machine, but it is not without some 
problems; fortunately, none of them 
are major. 

The juxtaposition of several key 
pairs on the keyboard is unfortunate. 
First, the CLR/HOME key is next to 
the INST/DEL key; while inserting or 
deleting characters in a BASIC line, 
you may inadvertently clear the 
screen or return the cursor to the up- 
per left corner of the screen. More an- 
noying are the reversals of the colon 
and semicolon keys and the RETURN 
and RESTORE keys (see photo 1). 
Touch typists and keyboard users are 
used to finding these key pairs in dif- 
ferent positions (eg: the RETURN key 
in the same row as the top row of let- 
ters), Since the VIC keyboard does 
not have the layout of previous Com- 
modore machines, it is unfortunate 
that the keyboard was not laid out in 
a slightly different way. 

Another problem has to do with 
the music voices. Once a music voice 
is turned on by the appropriate POKE 
statement, only poking that location 
to zero, turning off the sound on the 
television set, or turning off the com- 
puter will shut off the sound. Neither 
stopping the program that turned on 
the sound nor typing the keyword 
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Apparat introduces twenty powerfuland economical 
add-ons for your TRS-80 system. Hardware and 
Software to increase your capabilities: 

Software 

SMART TERMINAL 80—Converts the Model | or IH 
to an intelligent terminal. 

NEWTRIEVE—Rapid search and retrieval of 
meniory/disk for a character string of any length. 
FLEXTEXT— Provides proportional spacing, 
compressed and extended characters, underlining 
and so on. Operates on the Centronics 737 printer 
in conjunction with SCRIPSIT for the Model |. 
FLEXTEXT II — Provides proportional spacing, 
right justification and so forth, on the NEC 
Spinwriter 5500 series printers printing in 
conjunction with SCRIPSIT II®. 

BIONIC BASIC—Add new functions to BASIC. 
Editing and array handling functions available. 
POCKET 80 GAMES—For the Pocket Computer. 
C-WRITE— Comprehensive client write-up system 
for the professional accountant. 
NEWDOS/80—For the Model III —all the features 
available on the Model І plus double density. 
VOCAL SYNTHESIZER —Provides Morse, Spelled 
and Spoken output of data files through the 
TRS-80® Vocal Synthesizer. 


Дал, Арраганпс. 


4401 So. Tamarac Parkway, Denver, СО 80257 (505)741-1778 


INTEGRATED SALES AND INVENTORY SYSTEM 
— Provides inventory, sales and receivables 

for manufacturers. 

Hardware 

CLOCK/CALENDAR/APPOINTMENT 
SCHEDULER—Time, date and up to 100 
time/date appointment interrupts. 

PROM BLASTER—Programs 25XX and 27XX 1 to 
4K multi and single voltage PROM. 
MUITI-PROCESSOR EXPERIMENTOR SYSTEM 
—Provides a COPS 402 processor with 1/0 

RAM, and a cross assembler for real time or 
process control requirements. 

ASAP (APPARAT SCIENTIFIC ARITHMETIC 
PROCESSOR)— Fast processing of scientific 
functions. 

TRS-80® BUS EXTENDER — Allows up to six 
hardware products to be plugged into Models | or 
III bus. Has self-contained power supply. 


cts for your TRS-80" 
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DISK SEPARATOR — Improves floppy disk 
performance required because of insufficient data 
separation on the Model |. 

SPEECH 1/0 MODULES—Voice and Sound input 
and output forthe Models | and ПІ. 

APPARAT CONNECTION—Adds auto answer and 
auto dial modem capabilities to your TRS-80® 
MODEL Ш FLOPPY DISK SYSTEM—Add опе to 
four drives plus controller to your Model lil with up 
to 2.8 megabytes capacity under NEWDOS/80. 
WINCHESTER DISK SYSTEM —rFive to forty megabyte 
storage with optional tape or floppy backup. 

If you're going to upgrade your system, call us 
about our twenty new TRS-80 Products, or our 
complete line of add-ons for the TRS-80. You'll find 
our products innovative and our prices hard to 
beat. Dealer inquiries wetcome. For more 
information on Apparat's new products, send $1.00 
(refundable on your first order) for our 1981 
catalog, or call us at (303) 741-1778. 

To order any product, call us toll-free (except 
Alaska, Colorado and Hawaii) at 


800-525-7674. 
= 


END will stop it. (The Atari 400 has a 
similar problem, but typing END 
causes it to silence all sound 
generators.) 
Another 
against RFI 


problem is shielding 

(radio-frequency in- 
terference). Although the Federal 
Communications Commission has 
passed a set of rules to eventually 
keep personal computers and similar 
devices from interfering with televi- 
sion and radio reception, most 
manufacturers have received extra 
time to modify their products. In the 
case of Commodore, only units 
manufactured after March 1981 must 
meet the new requirements. I have 
been told by Commodore that un- 
shielded units will be marked as such. 
If you live in close proximity to other 
people, [ recommend that you wait 
for a shielded unit. If you use an un- 
shielded VIC, people nearby may not 
be able to use radios and televisions 
while the computer is on. 

The most serious problem I found 
can be avoided with some fore- 
thought. The VIC tape recorder, once 


SciTronics introduces... 


put into play or record mode, can be 
started and stopped by the computer. 
A potential problem occurs when you 
have just done a LOAD and are about 
to do a SAVE (to save, for example, a 
revised version of the program just 
loaded). When you did the LOAD, 
the VIC instructed you to press the 
play button to begin the loading pro- 
cess. When it finished loading the 


One of the most impor- 
tant components of a 
consumer-oriented 
microcomputer is its 
documentation. 

[ж = ле... = ы сыйын a —Gm—— | 
program, it stopped the tape- 
transport motor but left the play but- 
ton depressed. If you then give the 
SAVE command, the VIC initiates the 
process, even though the record but- 
ton has not been pressed. (If no 
recorder buttons are pressed when the 
SAVE command is given, the VIC in- 
structs you to press both the play and 
record button, and the recording pro- 


REAL TIME CLOCKS 


with full Clock/Calendar Functions 


The Worry-free Clocks for People 
Who Don't Have Time to Worry!! 


What makes them worry-free? 


® Crystal controlled for high 
(.0029/0) accuracy 


e Lithium battery backup for contin- 
uous clock operation (6000 hrs!!!) 


* Complete software in BASIC- 
including programs to Set and 
Read clock 


* Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 


Applications: 
* Logging Computer on time 


e Timing of events 


* Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 
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Versions available for: 

e S-100 bus computers 

е Apple II computer 

e SciTronics RC-80 
Owners 


Send SciTronics Inc. | 

Check or 523 S, Clewell St., Р.О. Box 5344 | 
aY Bethlehem, PA 18015 

(215) 868-7220 


Please list system with which you plan to use 
controller * Master Charge and Visa accepted. 
СОР accepted. PA residence add sales tax. 


RTC-100 
RTC-A 
RC-80CK 


order to: 
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cess occurs without error.) The 
RUN/STOP key will not abort the 
loading process, although pressing 
the RUN/STOP and RESTORE keys 
will. Still, there are two chances to 
lose the program: one, not realizing 
that the program is not being record- 
ed; two, realizing it but turning the 
VIC off from not knowing that the 
SAVE command can be aborted and 
restarted. 


Documentation 

One of the most important com- 
ponents of а consumer-oriented 
microcomputer is its documentation. 
Microcomputer documentation was 
neglected in the past because it was 
seen as being too expensive and time- 
consuming to justify the perceived 
benefits. Now, however, good 
documentation can make the dif- 
ference between the average соп- 
sumer using or ignoring the same 
machine. Microcomputer documen- 
tation has a heavy burden to carry 
because of the multiple functions it 
needs to perform. First, it must tell 
the user how to unpack the computer, 
get it running, and use it with 
prepackaged software. Second, it 
must guide the user carefully through 
the first sessions with the computer 
(because many people still have some 
uneasiness or fear of computers). 
Third, it must educate the user about 
microcomputers in general so its 
potential for use can be seen. Fourth, 
it must document the features of the 
microcomputer in a way that is both 
complete and easy to understand. 

Commodore recognized the need 
for good documentation. Avalanche 
Inc (of Palo Alto, California) has 
been commissioned to produce 
several books about the VIC. The 
first, the VIC User's Manual, is sup- 
plied with the VIC and is a good in- 
troduction to the VIC and its 
features. Its style is informal, friend- 
ly, and respectful of the reader's in- 
telligence, but it assumes no previous 
knowledge of computers. There are 
illustrated chapters on setting the VIC 
up and on using its graphics, color, 
and music. Each feature of the VIC is 
illustrated with several short pro- 
grams (5 to 25 lines each), making it 


Circle 29 on inquiry card. ==» 


Eleven new products for your App 


t are so hot... 


t ы w 1 


Apparat introduces eleven powerful and 
economical add-ons for your Apple system. 
Hardware and Software to increase your 
capabilities: 

THE EXTENDER —Extends Applesoft™ by 
adding these functions: 

е Print Using e Auto Line Numbering 

• Decimal/Hex Conversion • High Resolution 
Screen Color Indication • Single Color Screen 
Fill and much more... 

HANDY DISK—Utility programs and device 
handlers for the APEX operating system—A 
powerful alternative to Apple DOS. 

XPLO—A Block Structured — Pascal type 
high level language operating under APEX— 
Now with floating point arithmetic. 
ASAP—Apparats Scientific Arithmetic 
Processor Board—Faster execution of 
scientific functions. 
CLOCK/CALENDAR/APPOINTMENT 
SCHEDULER—Provides time and date which 
can be read by the Apple or automatically 
DMA‘d to the video screen. Also maintains up 
to one hundred times and dates for use in 
maintaining an appointment calendar. 


Ж Apparat inc. 


4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 
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PROM BLASTER — Programs all 1K to 

4K PROMS of 25XX of 27XX single or multi- 
voltage types—With all personality modules 
and read/write software. 


APPLE ADD-ON FLOPPY DISK DRIVES— 
Using the highly reliable TANDON disk drives 
—Provides greater capacity in 40 and 80 
track single or dual sided versions. Includes 
software to integrate this greater capacity to 
the Apple 0055. 


WINCHESTER MICRO DISK—S to 10 
megabyte capacity optional tape backup. 
Software to integrate this greater capacity to 
the Apple DOS's. 

PASCAL GENERAL LEDGER — Menu driven 
general ledger program based on the Osborne 
System. Customized utility for a true turn-key 
general ledger system. (This is the system 

we usel) 
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SALES AND INVENTORY SYSTEM— 
Inventory, sales and invoicing package. 
Particularly advantageous in a manufactur- 
ing environment. 

APEX—tThe operating system for the Apple Il 
—Total control of your Apple—fast program 
loading and execution— Flexibility — 
Efficiency. Once you've tried APEX you can 
never go back to any other Apple DOS. 


If you're going to upgrade your system, call 
us about our eleven new Apple Products, or 
our complete line of add-ons for the Apple. 
You'll find our products innovative and our 
prices hard to beat. Dealer inquiries 
welcome. For more information on Apparat's 
new products, send $1.00 (refundable on your 
first order) for our 1981 catalog, or call us at 
(505) 741-1778. 

To order any product, call us toll-free 
(except Alaska, Colorado and Hawaii) at 


800-525-7674. 
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easy to begin learning about the com- 
puter. Most of the chapters do not re- 
ly on material from previous 
chapters, meaning that the reader can 
learn about the features in any order. 

Avalanche has produced two more 
books, Introduction to Computing 
...On the VIC and Introduction to 
BASIC Programming...On the VIC. 
Both books, part of the Commodore 
Learning Series, are available at extra 
cost. They are written in the same 
friendly style and cover the use of the 
VIC in greater depth. What makes 
these books so innovative is that each 
book is sold with a program cartridge 
containing longer example programs 
that are used in the book. This allows 
the reader to learn from longer pro- 
grams without the drudgery of hav- 
ing to type them in. 


Comparison to Other Computers 

Table 5 gives a comparison of five 
low-cost, consumer-oriented micro- 
computers: the Atari 400, the Com- 
modore VIC 20, the Ohio Scientific 
Challenger 1P, the Radio Shack 


TRS-80 Color, and the Sinclair ZX80. 
Although the VIC is a very good 
machine, some of the others have 
features that may make them the best 
choice for you. The Atari 400 has the 
most sophisticated design; it allows 
detailed video graphics (although 
they are more difficult to program) 
and is the logical choice of anyone 
wanting access to sophisticated 
arcade-like games. The TRS-80 Color 
Computer might be the best choice if 
you want the convenience of getting 


service and repairs from a Radio 
Shack store. In any case, the best 
computer for you depends on your 
needs and your budget. 


Conclusions 

eThe final verdict on the Com- 
modore VIC 20 is not in yet because 
of the large amount of hardware and 
software not yet commercially re- 
leased. But if the rest of the product 
line is as good as the VIC 20 
microcomputer is, the VIC computer 
system will be one of the strongest on 
the market. 


e The VIC 20 computer unit is unex- 
celled as a low-cost, consumer- 
oriented computer. Even with some 
of its limitations (eg: screen size of 23 
rows by 22 columns, maximum pro- 
grammable memory of 32 K bytes), it 
makes an impressive showing against 
more expensive microcomputers like 
the Apple II, the Radio Shack 
TRS-80, and the Atari 800. 


ә The low cost of the VIC ($299.95) is 
made possible by a custom computer- 
to-video interface circuit that replaces 
several other integrated circuits and 
by Commodore's manufacturing 
most of the VIC at in-house factories 
in Japan. 


eThe VIC is well designed and easy 
for the novice to use. A large part of 
its suitability for first-time users is 
due to its excellent documentation 
and attention to human-engineering 
factors. The unit has some small 
design flaws, but they are minor. B 
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BECAUSE 


e Unique software • Technical support • Quick 
company * Release 
CP/M’ (some packages under UNIX? and TRSDBS") 
e Quality software * In-house expertise e Fast 


delivery e Established 
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response * User orientation ® Competitive prices 
e Customer service * М;фант® media е Onyx 
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Business 

Medical 

Real Estate 
Computer Systems 


ible with RSCOBOL'—but runs faster. 


Plus existing CBASIC2 packages: 
APH (Automated Patient History) 


Osborne & Assoc.—Payroll ® Payables/Receivables e General Ledger 


NAD! (Name and Address) 
PMS (Property Management System) 


Inquire for details 


Trademarks ot: 'Ryan-McFarland Corp. "Compiler Systems. пс. 'Digital Research. ‘Sell 
"Verbatim. пс, 
tured Systems Group, Inc.. ?*Small Business Applications. Inc. 


Telephone Laboratories, Inc., *Tandy Corp.. 
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Software from 


RM/COBOL —The new standard for microcomputer COBOL!! The only COBOL 
for CP/M (also on TRSDOS & UNIX) with alternate keys (multl-key ISAM), CRT 
screen handiing, Interactive debug, and the most useful Level 2 features. Compat- 
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Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call: (714) 848-1922. 
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And system software packages: 
MAGIC МАМО" Edaing/Word Processing 
CBASIC2 Compiler BASIC 
QSOR'T'! Soft Merge Package 
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е NEW RM/COBOL' applications: 

Entry/Inventory ° Receivables * Payables 9 
General Ledger * Financial Modeling * Client Account- 
ing—and more on the way! 

е NEW CBASIC2? applications: 

е REAP (Real Estate Acquisition Package}. 


Cybernetics? 


TRS-80*, Model ІІ CP/M—The fastest Mod I| CP/M with the most features. Out- 
standing teaching documentation for newcomers to CP/M, multiple CRT emula- 
tion, down loading package, support for CORVUS 10 Mb hard disk. Many addi- 
tional user-oriented features. 


Distributed in U.K. by: 
Microcomputer Applications Ltd 
England 


NE Riverside Court. Caversham. Reading. Eng 
TEL: |0714) 470425 


Ете 8041 Newman Ave., Suite 208 
Huntington Beach, CA 92647 
(714) 848-1922 
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“My computer helped me write 
The Final Encyclopedia. | wouldnt trust 
anything less than Scotch’ Brand Diskettes 
to make a long story short? 


Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 


Gordon Dickson: a small business- 
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 

his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words—his product— 

are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
| production time. 

Dependable Scotch media can 

| work just as hard for you. Each 

| Scotch diskette istested before it 
leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 

Scotch 8" and 5 A" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from yourlocal 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask forthe 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If it's worth remembering, 
ТЕГЕ its worth Scotch 
IN В Data Recording Products. 
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Ciarcia's Circuit Cellar 


DC Motor Controls 


Build a Motorized Platform 


Many of you grew up as I did, tak- 
ing all your toys apart. In most cases, 
the wrapping was scarcely off a gift 
before a screwdriver was skillfully 
applied to pry it apart. 

I haven't changed much over the 
years. I still take most of 
my gadgets apart. Five 
months ago, I bought the 
Milton-Bradley Big Trak 
toy tank for use in a pro- 
ject. Instantly, I had the 
screwdriver and pliers 
ready to do their job. I un- 
packed the Big Trak, in- 
stalled the batteries, 
placed it on the floor, and 
pressed the Test button. 
The tank beeped a few 
times and executed a pre- 
programmed test se- 
quence. Everything 
worked, so I began to dis- 
assemble it. The time from 
my unpacking the box to 
unscrewing the case 
wasn't more than a minute 
and a half. 

I took Big Trak apart 
because I was interested in 
the motorized mechanism 
inside the vehicle. I found 
it an impressive engineer- 
ing accomplishment that 
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such sophisticated control could be 
provided with inexpensive motors. 
My previous experience led me to 
believe that only industrial-quality 
DC (direct-current) motors could be 
controlled so well. It seems that many 
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Photo 1: A PM (permanent-magnet) DC motor can also be used 
as a generator-type tachometer, or tachometer-generator. When 
the shaft is turned, a DC current proportional to the speed is 
produced. In the case shown, a small PM DC motor is secured in 
a vise, and the shaft is slowly turned (by the belt attached to the 
shaft and extending to the lower right). The digital voltmeter 
above the motor indicates the actual generator output voltage. 
In this case, the shaft is turning at about 150 rpm. 


things have changed since I was a kid: 
permanent-magnet DC motors aren't 
what they used to be. 

DC motor controls are not the 
same, either. They are simpler, more 
accurate, and cheaper. Using DC mo- 
tors has become relatively 
easy. It's nolonger a black 
art. 

I hope this article 
discussing the principles of 
DC motors will dispel 
your reluctance to experi- 
ment with them. First the 
basics, then some ex- 
amples of motor use. 


What Is a DC Motor? 
The DC motor was in- 
vented by Michael Fara- 
day early in the nineteenth 
century. He determined 
that when a current- 
carrying conductor is 
placed in a magnetic field, 
a force is applied to the 
conductor, causing it to 
move. Shown graphically 
in figure 1, the direction 
and magnitude of this 
force are functions of the 
conductor current and the 
direction of the magnetic 
field. Conversely, moving 
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a conductor through a magnetic field 
was found to induce a current in the 
conductor proportional both to the 
intensity of the field and the velocity 
of the conductor as it passes through 
the field. 

Faraday found the best way to ob- 
tain useful work from this magnetic 
force. He assembled a rotating disk- 
shaped conductor within the 
magnetic field. The resultant force 
vectors caused the disk to spin. To at- 
tach current-carrying leads to the 
spinning conductor, he used sliding 
contacts. 

These two discoveries became the 
basis of the DC motor and the DC 
generator. Eventually, the disk was 
replaced with many turns of wire 
placed in deep slots of a laminated 
iron rotor. This part is the armature. 
The externally applied magnetic field, 
the stator field, was produced by an 
electromagnet (or а permanent 
magnet) and the sliding contacts 
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became carbon brushes and com- 
mutators, 

The optimum DC-motor con- 
figuration has the most conductors in 
the magnetic field. Maximum force is 
developed at a right angle to the 
stator field. Between these positions, 
the resultant force is a function of the 
sine of the angles between the two 
fields. As the rotor turns, the 
magnetic field rotates with it unless 
some provision has been made to 
switch the direction of current flow in 
individual armature conductors so 
they maintain the maximum force 
vector. 

This switching is done with a com- 
mutator, as shown in figure 2 on page 
70. Current flows in through brush A 
and out through brush B. During 
clockwise rotation, the current in 
coils 3 and 6 will have reversed after 
one sixth of a revolution past the 
position shown. In fact, after every 
one sixth of a revolution, the current 
in two opposite armature conductors 
changes directions. As a result, the 
current-flow and field vectors in the 


Can your ALPHA MICRO understand: 


56 | wanl lo see every 

contribulor whose donalion was 
more than $1,000 and whose zip 
code is between 06500 and 06575. 
The slalus cannot be defaulted but 
must be pledged or given. 99 


DERVISH  wacEvENr system 


6€ Please rank all medicalions except ampicillin lor me. 
The diagnosis must nol include fracture and the date of 
visit should be past 1 5 80 but prior lo 14 February 1980. 
The time of visil must be later than noon bul before 

4:30 PM. | also want Ihe palient's age to be grealer than 
2 years B months yel younger than 10 yrs. 99 


CAN! 


О powerful, very sophisticated English language inquiry processor 


С] up to BO fields 


Г] up to 70 characters per field; more than 5500 characters per record 

О multiple databases of hundreds of thousands of dynamically allocated, tightly packed records possible 
О ultra-fast ISAM retrieval of any (or all) selected text fields 

О user-controlled database design—all files (even ISAM!) created automatically 

О nine self-formatting field types including cash, age (interval), and phone 

О data entry and update facilitated by formatted screens and error checking 


О optional user-designed entry screens 


С individualized form letters, directories, and documents 


О labels 


О user-designed reports with column, row, and grand totals 
Г] automatic transfer of data to and from user application programs 
Г) automatic transfer of records to create subset or superset databases 


О global field and subfield search-and-replace 
О data encryption and decryption 


О comprehensive documentation—written in English! 
О suitable for business, professional, or scholarly applications 
О no programming or operating skills needed; youngestknownuser is 12 years old! 


ALPHA MICRO" 

trademark of 

Alpha ‚шай 

pard 
| DERV нед гадріларі 
| ol Clinical Analytics, tnc., 
New Haven, C 


68 May 1981 © BYTE Publications Inc 


clinical onolut 


77 Everit St, New Haven, СТ 06511 (203) 787-3952 


ICS, INC. 


armature occupy a fixed position in 
space independent of rotation of the 
coils. This provides steady, unidirec- 
tional torque. 


Motor Classification 

DC motors are often classified by 
the type of stator field used. 
Fractional-horsepower DC motors 
using electromagnets to generate the 
stator field are called "wound-field 
motors." There are three basic types: 
series field, shunt field, and com- 
pound field. A graphic comparison of 
speed, torque, and current of these 
three motors is given in figure 3 on 
page 72. 

Series-field motors provide the 
greatest torque at start-up because the 
high initial armature current flows 
through the stator field as well. As 
the speed increases, the current 
decreases. This further increases the 
speed. If not for internal friction and 
coil-winding energy losses, this type 
of motor could theoretically run 
away under no-load conditions. This 
type of motor is best used where large 
starting torques are required, such as 
automotive propulsion. A schematic 
representation and speed/torque 
graph are shown in figure 3a. 
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Figure 1: Simplified diagram of the basic 
electromagnetic principles behind the DC 
motor. When a current-carrying conduc- 
tor is placed in a magnetic field, the con- 
ductor feels a mechanical force, F, in the 
indicated direction, perpendicular to the 
current and the magnetic field. The force 
is greatest when the current is flowing 
perpendicular to the lines of flux (0 =90°), 
as shown here. The force is zero if current 
flows parallel to the lines of flux (@=0°), 
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Figure 2: Internal structure of a typical 
PM (permanent-magnet) DC motor. 
Brushes transfer current to the armature 
coils, As the armature rotates, the brushes 
contact the assembly at different points, 
reversing the direction of current flow in 
the appropriate coils to maintain the elec- 
tromagnetic force and provide continuing 
torque. 


Shunt-field motors, shown in 
figure 3b, have the armature and field 
coils connected in parallel. The 
lower-current field winding, used on- 
ly for creating a magnetic field and 
not required to carry the heavy ar- 
mature current, makes this motor 
popular for fixed-speed applications. 
Except at start-up, the shunt-field 
motor has greater torque than the 
series-field motor for a given speed. 

Compound-field motors have both 
series- and shunt (parallel)- field 
windings. These motors exhibit high 
starting torque and relatively flat 
function curves for speed/torque 
characteristics. While useful in pro- 
viding rotation in one direction, this 
motor is difficult to reverse since con- 
nections to both windings must be 
reversed in polarity. Complex switch- 
ing circuits are required for reversal 
control. 


Permanent-Magnet Motors 

In a РМ (permanent-magnet) 
motor, the stator field is produced by 
a permanent magnet, not an elec- 
tromagnet. The PM motor has a 
speed/torque curve that is linear over 
an extended range, as shown in figure 
ad. 

The obvious advantage of using a 
permanent magnet is that it requires 
no electrical power to generate the 
stator field. Because the actual 
electrical-to-mechanical energy con- 
version takes place in the armature, 
the major part of the power supplied 
to the electromagnetic field coil in a 
wound-field motor is lost as heat. The 
PM motor requires less power and 
less cooling. 

The PM motor is not new. It has 
been around for many years and was 
used in your childhood toys. 
However, high-power PM motors 
were very expensive and rarely found 
in the home. Only recently has the in- 


8 
E 


м 


E 


Fa T ° 


And You Thought You Couldn't 
Afford Color Like This? 


Check our pricing. A system price for every- 
one's budget. We manufacture a full line of 
color graphic imaging systems, subsystems, 
and boards to fit your needs. Our CAT-100 
FAMILY including the new CBX Series boasts 
high performance at reasonable costs. 


Features available: Real time video frame 
grabber input in monochrome or color, Reso- 
lutions to 640 pixels per line, 65,536 Simulta- 
neous colors out of a palette of 16 million 
colors, Standard RS-170 NTSC and RGB 


Circle 125 on inquiry card. 


video output, and Image memory from 32K to 
256K bytes. In addition we carry accessories 
and a steadily growing line of software sup- 
port packages. 


For more information call or write DIGITAL 
GRAPHIC SYSTEMS, INC., 407 California Av- 
enue, Palo Alto, Calif. 94306. Telephone 415/ 
321-8871. 


==DIGITAL 
=GRAPHIC 
SYSTEMS. INC. 


BYTE May 1981 


71 


= 


Unretouched CAT-400 display, 242x256x 16 bits per pixel. 128K byte image buffer Partial picture shown here to highlight деган quality. image processing courtesy of Earth Resources Data 
Analysis Systems, Inc... 999 McMillan SI. N.W. Atlanta, Ga. 


Circle 319 on inquiry card. 


Tomorrow's 
Software... 
Today! 


UCSD 


P-SYSTEM 


PORTABLE 
POWERFUL 
PROFESSIONAL 


FOR PROGRAMMERS 

e Operating system with interpreter, 
screen and character editors, filer, 
assemblers, utilities and compilers. 


ePFAS(™M) — Keyed - ISAM іп ӨК user 
memory 


FOR ENGINEERS, CONTRACTORS 

e Milestone!™) — Organic Software's 
answer to PERT. Critical path 
modeling. 

e FORTRAN — ANSI "77 Subset 


FOR DOCTORS, CLINICS 

эМЕООРЕ!СЕСМ) — The complete 
officesystem for the professional. 

e DATE BOOK(M! — Appointment 
scheduling for your micro. 


FOR SMALL BUSINESS 
eGL, AR, AP, Payroll Packages 
eWord Processing 


FOR EDUCATORS, RESEARCHERS 

eINTELLECT-UL(TM) —A full range 
LISP interpreter for A. |. applications 

emINDEXITM! _ Text database system 
for bibliographies, contracts, 
abstracts, etc. 


And Much More — 

READY TO RUN ON 
DECLSI-111 
TRS-80 Model IIS 


PCD SYSTEMS 

P. 0. Box 143 

Penn Yan, NY 14527 
315-535-3734 


1TM Digital Equipment 
§TM Of Tandy Corp. 
"ТМ Ц. of Callfornia 


72 Мау1981 © BYTE Publications Inc 


corporation of new ceramic magnet 
materials made the PM motor prac- 
tical for low-cost/high-power ap- 
plications. Previously, most PM 
motors used alnico-alloy magnets, 
which are susceptible to demagnetiza- 
tion. 

The magnet material in all PM 
motors is magnetized during manu- 
facture by placing it into a strong 


’ electromagnetic field. If, later on, the 


motor is not carefully regulated while 
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in use, high armature currents can 
produce fields exceeding the original 
magnetization flux. Consequently, 


this can demagnetize the stator 
magnet. 
The current at which this 


phenomenon occurs is approximately 
seven or eight times the stated normal 
operating current of the motor. APM 
motor with a ЗА current rating 
would have problems at currents ex- 
ceeding 24 A. While such values seem 
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Figure 3: Different types of DC motors are distinguished by the type of stator field. 
Three types use an electromagnet to produce the stator field; the fourth uses a perma- 
nent magnet. Different methods of connecting windings in the stator electromagnet pro- 
duce different speed/torque and current/torque function curves. 
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unlikely in normal use, very high cur- 
rents are often incurred in low-speed, 
high-torque, pulsed operation. The 
greatest risk occurs during а high- 
torque, high-speed, rapid-reverse 
situation. The sum of the applied 
voltage and counter EMF (elec- 
tromotive force) of the motor at the 
instant of reversal can create ex- 
cessive current due to relatively low 
armature resistances. This article 
primarily covers low-speed PM- 
motor applications, so this shouldn't 
be a problem. 


Speed Control in PM Motors 

Controlling the speed of a PM 
motor is much easier than controlling 
a wound-field motor because the 
speed/torque characteristics are 
linear. If you apply a fixed voltage to 
a PM motor, it rotates at a fixed 
speed. Double the voltage or reduce 
the torque (load) requirement by half, 
and the speed increases by a linearly 
proportional amount. 

Therefore, the least complicated 
speed control is one which adjusts the 
voltage applied to the armature. This 
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Figure 4: А simple open-loop linear 
motor-speed control, Operating the con- 
trolling transistor in the linear region of its 
characteristic curve leads to loss of energy 
as heat. 


can be physically accomplished using 
a rheostat, an autotransformer and 
rectifier, or а linear transistor- 
amplifier circuit (such as the one 
shown in figure 4). The objective is to 
apply a relatively constant current to 
the armature. 


In the case of the linear amplifier, 
however, considerable power is 
wasted as heat loss when the control 
component (here, a transistor) is not 
fully turned on (saturated). The worst 
case occurs when high torque is re- 
quired at low speed. This condition 
can be overcome by pulsing the 
power to the armature through an 
on/off switch or a switching 
amplifier. The resulting average cur- 
rent creates the same effect as the 
linear amplifier without the power- 
dissipation problems. 

There are three basic types of 
switching amplifiers used in PM- 
motor controls: PWM (pulse-width 
modulation), PFM (pulse-frequency 
modulation), and SCR .(silicon- 
controlled-rectifier) pulse-width 
modulation. Essential characteristics 
of these three forms are shown in 
figure 5 on page 76. 

The pulse-width-modulated con- 
troller works by switching the full 
voltage of the DC power supply to 
the motor on and off at a fixed fre- 
quency with a varying duty cycle. At 
low speeds, the duty cycle is short, 
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AUDIO CASSETTES 


Microsette, the undisputed industry 

- leader in short cassettes for micro- 
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 


LOOK AT OUR PRICES 


Length 


UPS shipment in Cont. USA incl. 
We can notship to РО. Boxes 


UBTOTAL 


alif. Cust. add Sales Tax 


OTAL 


Check or money order enclosed Г] 
Charge to: Visa L] Master Card 1 
Account No. 


Expiration Date 


MICROSETTE CO. 


475 Ellis Street 
Mt. View, CA 94043 
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PULSE-WIDTH 
MODULATION 


PULSE- FREQUENCY 
MODULATION 


SCR PULSE-WIDTH 
MODULATION 


0v — 


РЕРЕР тә] 


Figure 5: Comparison of three basic switching-amplifier control-circuit output 
waveforms, The controlling semiconductors are saturated; the average amount of elec- 
trical current transferred to the motor is limited by rapidly cutting the current of f and 


on. 


and the average voltage applied to the 
armature is low. At high speeds, the 
duty cycle is much longer, and the 
average voltage is increased. 

The pulse-frequency-modulated 
controller, on the other hand, 
switches the DC supply on for a fixed 
period of time at a varying repetition 
rate. At slow speeds, the switching 
frequency is low, and the resulting 
average applied voltage is low. At 
higher speeds, the pulse width of the 
applied power is the same, but the 
switching frequency is increased to 
raise the average voltage level. 

Figures 6 and 7 on page 78 illustrate 
simple circuits allowing you to ex- 
periment with PWM and PFM speed 
controls. The components and fre- 
quencies in the schematics are 
selected for high-current DC motors 
such as those found in electric drills. 
(For use on high-speed/low-torque 
hobby motors, the frequencies and 
pulse widths may require adjust- 
ment.) In figure 6, 10 to 100% PWM 
speed control is accomplished by ad- 
justing the duty cycle of a one-shot 
(monostable multivibrator) triggered 
from a fixed 100 Hz frequency 
source. In figure 7, PFM speed con- 
trol is obtained by varying the fre- 
quency of 1 ms pulses applied to the 
motor. 

The third method, using an SCR as 
the switching element, is a variation 
on PWM. SCR speed control is nearly 


always used at the power-line fre- 
quency (50 or 60 Hz). It functions by 
changing the firing angle (ie: the point 
in the waveform where conduction is 
triggered) between 0 and 180 degrees 
and applying a specific fraction of 
each voltage waveform to the motor. 
At low speeds, the firing time is short, 
resulting in a low average voltage ap- 
plied to the motor. At high speeds, 
the firing time becomes longer, 
resulting in a higher average voltage. 

The SCR controller does not have 
the precise control resolution of the 
linear amplifier, but its major advan- 
tages are high power-conversion effi- 
ciency in the switching mode and low 
forward-voltage drop. The predomi- 
nant use of SCRNs іп fractional- 
horsepower DC-motor controls is 
primarily due to the simplicity of the 
circuitry. À typical wide-range SCR 
speed-control circuit is shown in 
schematic form in figure 8 on page 80. 
Figure 9 illustrates a speed-control 
circuit which maintains constant 
speed under varying load conditions. 


Closed-Loop Speed Control 

The speed-control designs present- 
ed so far have been open-loop con- 
trollers. They are adequate for setting 
speeds where torque requirements are 
constant. For applications where 
there is a variation in load demand or 
where constant velocity is required, a 
closed-loop control system must be 
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Multi-User 


UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users a very friendly computing environment. 
After a user 'logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 


Multi-Tasking 


UniFLEX is a true multi-tasking орел system. 
Мо! only may several users run differen 
programs, but one user may run several 
programs at a time. For example, a | 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the ‘fork’ operation. Tasks may 
be run in the background or ‘locked’ in main 
memory to assist critical response times. Inter- 
task communication is also supported through 
the ‘pipe’ mechanism. 


Support 

The design of UniFLEX, with its hierarchical file 
system and device independent |/O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
HAM e for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 


FLEX 


UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered. 
for smaller, single user systems. A full line of FLEX 
support software and OEM licenses are also 
available. 


| oh tgchricol sytem 
ete СОЛО, СЕ. 


Box 2570, West Lafayette, IN 47906 
(317) 463-2502 Telex 276143 


"UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. ` 


for $100, Elf П, Apple, TRS-80 Level ШЕ 


From $99.95 kit 


Now — teach your computer to 
talk, dramatically increasing 
the interaction between you 


and your machine. 


That's right: the ELECTRIC MOUTH actually lets 
your computer talk! Installed and on-line in just 
minutes, it's ready for spoken-language use in office, 
business, industrial and commercial applications, 
in games, special projects, R&D, education, secu- 
rity devices — there’s no end to the ELECTRIC 
MOUJTH’s usefulness. Look at these features: 

ж Supplied with 143 words/letters/ phonemes/ 
numbers, capable of producing hundreds of words 
and phrases. 

ж Expandable on-board up to thousands of words 
and phrases (just add additional speech ROMs as 
they become available). 

ж Four models, which plug directly into 5100, Apple, 

Elf Il and TRS-80 Level ІІ computers. 
* Get it to talk by using either Basic or machine 
(very easy to use, complete instructions 
with examples included). 

ж Uses National Semiconductor's "'Digitalker'"' 
system. 

ж Includes on-board audio amplifier and speaker, 
with provisions for external speakers and 
amplifier. 

* Adds a new dimension and excitement to pro- 
gramming; lets you modify existing programs and 
games to add spoken announcements of results, 
warnings. etc, 

ж Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in mernory 
mapped mode. In most cases, output ports (user 
selectable) are used. 
Spoken Material Includ 


une eighteen at dollar inches number ss € | 
two nineteen cancel down is of second d u 
three he сам equal it off sel Р ү 
пиг thicty геп! error kilo on space Г м 
five forty 400hertz tone fee eft ош s x 
six fifty BOhertz pne fow [ess over Ё у 
seven sixty 20mssilence іші lesser parenthesis start і у 
eight seventy 4Omasilence gallon limit rent — slap | 

nine eighty — &ümssilence go low please Ihan k 

ten ninety — 160mssilence gram lawer plus ihe 1 
eleven hundred 320mssilence great mark point lime т 
twelve thousand centi realer meter puund Шу n 
thirteen millon check ave mile pulses up o 
fourteen — zero comma high ml rate vall p 
fifteen again contral higher minus re weight q 
sixteen ampere danger haut minute ready a г 
seventeen m degree in near right b b 


“Elf II" and “The Electric Mouth" are trademarks of 

Netronics R&D Ltd. “Apple” is a reg. Uu rk of Apple 

| ae Inc. “ТН5-80 Level H" is a reg. trademark of Tandy 
гр, 

Continental U.S.A. Credit Card Buyers Outside Connecticut 


s CALL TOLL FREE 800-243-7428 


п To Order FromConnecticut Or For Technical Assistance, Etc., 


в Call (203) 354-9375 
:NETRONICS R&D LTD. рем в5 


в 333 Litchfield Road, New Milford, CT 06776 


8 [ ] S100 "Electric Mouth" kit .............. 899.95 
s Г] ЕГИ “Electric Mouth" kit ........ +++ ++, $99.95 
в — Apple “Electric Mouth" kit............. 119.95 
e C TRS-80 Level И "Electric Mouth" kit..... $119.95 


п Add $20.00forwired & tested units. All plus $3.00 postage & in- 


а surance. Conn res. add sales tax. - 
a 
а Total Enclosed $ - - 
* C] Personal Check О Cashier's Check/Money Order : 
a O Visa C Master Charge (Bank №. фи 
© Acct. No. " 
- Signature Exp. Date , 
а Print а 
4 Name a 
в m 
в Address 3 
a 
a City a 
2 в 
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INPUT FREQUENCY 
fo * 100Hz 


+5V 


10K 
PULSE- WIDTH 
ADJUST 


2N2222 


2N3055 


1N4002 


Figure 6: A simple PWM (pulse-width-modulated) motor-speed control. The duty cycle 


оў the monostable multivibrator (74121) is adjusted by the variable resistor to change 


the average integrated (in the mathematical sense) electrical current supplied to the 
motor through the driving transistors. Pin 14 of the 74121 should be connected to 
T 5 V, while pin 7 should be connected to ground. The 2N3055 transistor must be 


mounted on a heat sink. 


INPUT FREQUENCY 
fo" 10Hz- 1kHz 


1K 1М4002 


Figure 7: А simple PFM (pulse-frequency-modulated) motor-speed control. The 
number of constant-duration pulses supplied to the driving transistors over a given in- 


terval controls the speed. 


employed. 

Figure 10a on page 84 shows an 
open-loop controller; figure 10b 
shows a closed-loop system. Both 
controllers use an amplification 
device to drive the motor. The 
amplifier block can be broadly inter- 
preted to represent any of the driving 
methods discussed (PWM, linear 
amplifier, etc). In the open-loop con- 
troller, any variation in load demand 
causes the motor to speed up or slow 
down. 


The basic difference between the 
open- and closed-loop control 
methods is that the latter uses a sen- 
sor attached to the motor shaft to 
monitor the actual motor speed. The 
sensor provides a feedback signal 
proportional to the shaft's speed. This 
can be compared with the desired 
value of the signal (the set point) to 
find out if the motor is running fast or 
slow. If the speed is too low, the com- 
parator applies more voltage to the 
amplifier to bring the speed up. When 
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ttCompared to the brands 

[ve used before, Verbatim 

Datalife is the best yet!99 
Sandy Tiedeman 
Las Vegas, NV 


**New Verbatim helped 
eliminate I/O errors on 
my Apple.99 

Richard Adams 

Ft. Walton Beach, FL 


ttI would prefer Verbatim 
Datalife over any brand I've 
ever used.99 
Skip Piltz 
Overland Park, KS 


«Му experience with 
Verbatim diskettes has been 
excellent. I've used several 
boxes over the past few 
months and they've all been 


error-free.99 
Robert Roeder 
Las Vegas, NV 


€¢Much stronger, better 
centering. A definite im- 


provement.99 
Leroy LaBalle 


Marrero, LA 


«И has worked perfectly 
everytime!99 
Richard Ruth 
Shippensburg, PA 


€t] like the thicker pro- 
tective cover. 99 
David Hendel 
Lititz, PA 
ttGreat! I have had no 
problems!99 
Timothy Roscoe 
Mechanicsburg, PA 


©1981 Verbatim С tion 
Ола 19 а uademark ot Verbaum Corp. 


бо far my Verbatim disks 
have been performing flaw- 
lessly. Not always so with 
other disks.3? 

Chris Otis 

Hoffman Estates, IL 


ее Кип quieter in the disk 
drive. ` 
Richard Cannova 
Los Angeles, CA 


tt Verbatim disks are super. 
They're our standard for 


quality.99 
Bob Mills 
Mission, KS 


ttAnything that prolongs the 
life of a diskette is a plus. 
Thank you Verbatim for an 
excellent improvement.99 
Steve Toth 
Piscataway, NJ 


Of the 130-plus Verbatim 
disks I have, I'm not aware 
of any problems. I'm sure 
the improvements will give 
your disks an even longer 
Ше.99 

Gerald Janas 

Warren, MI 


* FANTASTIC. Not а single 
registration problem. Much 
more reliable than what 1 
had been using.99 
Gary Sandler 
Playa Del Rey, CA 


Verbatim is much more 
reliable. I wouldn't trust 
anything else.99 
Howard Chin 
Pomona, CA 


tt Thank you for the im- 
provements. Just another 
reason why I'll always use 
Verbatim.99 
James Hassler 
Cheyenne, WY 


We introduced Verbatim 
Datalife mere months ago. 
And it's already playing to 
rave reviews like these. 

But don't take anybody 
else's word for it. Try it your- 
self, and see if you don't 
agree its the best media 
you've ever tried. For the 
name of your nearest 
Verbatim dealer, call (800) 
538-1793, in California call 
(408) 737-7771 collect. 


We play ít back, Verbatim! 


1N1200 
TYPICAL FOR 4 


144002 


Figure 8: An SCR- (silicon-controlled rectifier) controlled motor-speed circuit. This 
method, a variation of PWM (pulse-width modulation), has a wide speed range, high 
power-conversion efficiency, and low forward-voltage drop across the controlling 
semiconductor, but not the precise control resolution of a linear-amplifier circuit. 


1N1200 


120VAC il 


TYPICAL FOR 4 


10K 
2W 
SPEED ADJUST 


Figure 9: A second type of SCR-controlled motor-speed control. This design has a 
limited speed range but maintains constant speed under varying load conditions. 


the speed sensor indicates the speed is 
too high, the comparator reduces the 
current to the motor, and the speed 
drops. ~ 

The speed sensor is generally a DC 
generator. This is nothing more than 
another PM motor operated in 
reverse. When the armature is turned, 
its coils cut through the PM stator- 
field lines, inducing a current in the 
armature windings. A motor with a 
rating of 500 rpm per volt, when used 
as a generator, produces an output of 
approximately 4 V if the armature is 
rotated at 2000 rpm. Such generator- 
type tachometers (or tachometer- 
generators) are useful for medium- 
and high-speed applications when 
they have a reasonably detectable 
and steady output. Photo 1 shows a 
- PM motor being used as a generator. 

At low speeds, an incremental en- 
coder is often used instead of the 
generator-type tachometer. An in- 
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cremental encoder generates a pulse 
when the shaft has rotated through a 
given angular increment. They are 
most suitable in low-speed and 
position-mode controllers. Photo 2 
on page 81 shows a simple incremen- 
tal encoder. More on this later, 


Servo Controls 

So far, we have discussed open- 
and closed-loop speed controls. We 
can turn a potentiometer and set a 
speed of 2000rpm on а PWM- 
controlled motor. We can even attach 
a tachometer to regulate the speed at 
this set point. All these controls, 
however, are scalar and unidirec- 
tional. When the speed control is ad- 
justed, we are setting a fixed number 
of revolutions per minute, rather than 
attempting:to rotate the motor shaft 
to a particular position or to have it 
make ten revolutions and stop. 

When control systems capable of 


DETACHABLE INSERT 


DETACHABLE INSERT 


DETACHABLE INSERT 


Operating in Quadrants 

The torque/current and torque/ 
speed function curves of figures 3a, 
3b, 3c, and 3d on page 72 all lie in 
the first quadrant of a Cartesian 
coordinate system. In these 
graphs, torque and speed are con- 
sidered positive when the motor's 
shaft is rotating in the forward 
direction, and current is positive or 
negative according to its direction 
of flow. 

During most modes of opera- 
tion, the curves remain in the first 
quadrant; only when sudden stop- 
ping and reversing take place do 


providing positive- and negative- 
output voltages for four-quadrant 
operation in conjunction with feed- 
back control are discussed, we are no 
longer talking about mere speed con- 
trols, but about servo systems. Servo 
systems are usually configured to 
provide velocity, position, or torque 
control, or combined velocity/posi- 
tion control. The definition encom- 
passes all DC-motor applications 
beyond first-quadrant fixed-speed 
operation (see the text box above). 
The simplest type of servo opera- 


the curves enter other quadrants. 

For instance, in dynamic brak- 
ing, the inputs to the armature 
coils are shorted together. As the 
motor continues to rotate, the ex- 
isting magnetic field induces in the 
coils a counter electromotive force 
that attempts to produce a field op- 
posing the existing field. The op- 
position of the two fields produces 
negative torque and surprisingly 
fast braking action. The current of 
this counter electromotive force is 
negative, and the torque/current 
function curve momentarily moves 
into the third quadrant. 


tion is a forward/reverse motor con- 
trol. Reversing the rotation on a PM 
DC motor is accomplished by revers- 
ing the polarity of the applied 
voltage. While this can be done 
manually by using a switch, in 
automatic-control systems it is most 
frequently done with transistors. 
Two typical circuits are illustrated as 
schematic diagrams in figures 11a and 
llb on page 86. In figure lla, a 
forward-control signal turns on tran- 
sistors Q1 and Q4, routing the cur- 
rent through the motor as shown. A 


Photo 2: The most frequently used nongenerator speed-feedback device is the in- 
cremental encoder. This is a homemade encoder, consisting of a plastic disk attached to 
the motor shaft. Around the perimeter of the disk are slots or holes. A light source is 
placed on one side; a light sensor on the other side. As the shaft turns, the disk inter- 
rupts the light seen by the photo sensor and creates a pulsed output with a pulse rate 
proportional to the speed of the rotation. 
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The Key Sequential Access 

Method (KSAM) for the profes- 

sional. In many successful ap- 

plications since 1977. Used by 

equipment manufacturers like 

Cromemco & Philips. Runs on 

floppy or hard disk systems 

under CP/M®, CDOS, IMDOS, | 
with a special version for UCSD 

Pascal. Easy interfaces to | 
CBASIC 2, Microsoft Basic, For- 

tran, Pascal, and assembly lan- 

guage. 


Features: 
© Any number of keys 


© Fixed, variable, and data sen- 
| sitive records 


o B-tree file structure with no 
overflow areas insures fast 
access 


о Access by full or partial keys, 
sequential movement in both | 
directions, and access by 
record number 


о Automatic disk space reclama- 
tion 


© Self-reorganizing files 
© Files may span up to 4 disks 


© Powerful utility package in- 
cluded 


o Written in machine language 
for speed & efficiency 


© Requires only 5k of memory 


Single site object licence $ 395 | 


Demo package оп 8” 


SSSD CP/M. format $50 


California residents add 6% sales tax 


EMS: 


Management 
computer applications 


systems, Inc. 


3645 Grand Ave., Ste 304 


| 
ОЕМ & Dealer inquiries invited 
Oakland, CA 94610 


LU 1 
“Қы is a registered trademark of Digital Research / 
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COMPUTER SYSTEMS 


COMPUTER SYSTEMS 
| 


Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today, no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment, one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader іп 
single board microcomputer technol- 
ogy, Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while theyre still fresh 
and packed with price performance 
value. 


1-4 Users 


System 
Software 


And Cartridge 
Tape Back-Up 


Winchester Disk: 
14.5Mb-S8Mb 


Circle 14 on inquiry card. 


FRESH IDEAS 
ARE GROWING AT ALTOS 


Fresh ideas like Altos’ new 
ACS8000-6/MTU single board micro- 
computer system with а DEI '4-inch 
cartridge tape back-up drive, and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives, with 
total on-line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6/MTU joins 
Altos’ growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM, the business 
sector, and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives, to the powerful 
ACS8000-5, which is upgradable to 
any of Altos hard disk and multi- 
user systems. 

Altos supports three industry 
standard operating systems: single/ 
multi-user CP/M* OASIS? and Altos’ 
proprietary AMEX.” Seven high level 
programming languages are offered 
which are CP/M or AMEX compatible. 

Ideas aren't the only things 
growing at Altos. Іп three years over 
4,000 field-proven microcomputer 
systems have been shipped world- 
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro- 
computer system alternatives. No 
matter what your application, you'll 
pick Altos. 

For specific details about 
pricing or performance, call or write: 
Altos Computer Systems, 

2360 Bering Drive, San Jose, CA, 
95131, (408) 946-6700, Telex 171562 
ALTOS SNJ. 


Packed with 
Fresh Ideas 


COMPUTER SYSTEMS 


“СР/М is a registered trademark of Digital Research. Inc, 
104515 is a registered trademark of Phase One Systems. Inc. 
© 1980 Altos Computer Systems 


SPEED С> p 
SETPOINT 


AMPLIFIER 


Figure 10a: Block diagram of an open-loop controller. Variations in mechanical load 


cause the motor to speed up or slow down. 


SPEED 
SETPOINT 


COMPARATOR 


ҒЕЕОВАСК VOLTAGE 


| 
Зана. 


SPEED SENSOR 
(TACHOMETER - GENERATOR) 


DIRECTION OF 
ROTATION 


Figure 10b: Block diagram of a closed-loop controller. The speed sensor detects too-fast 
or too-slow motion and keeps the motor running without variation in speed over wide 


variations in load. 


reverse-control signal enables tran- 
sistors Q2 and Q3 to route the current 
through the motor in the opposite 
direction. This circuit, frequently 
called a bridge output, uses only a 
single DC supply voltage and is 
generally reserved for use in PWM or 
PFM controllers. Figure 11b shows a 
complementary output driver. It is 
more suitable for linear-control 
operation, and it requires two 
opposite-polarity power-supply 
voltages. 


Incremental-Motion Systems 
Usually, we don't think of perform- 
ing positional control with DC 
motors. Most of our experience has 
been with 7000 rpm, 3 V PM motors 
salvaged from toys. However, using 
special DC motors, it is possible to 
perform repeatable intermittent or in- 
cremental motion. These are the 
motors generally used in computer- 
peripheral magnetic-tape transports 
and line-feed mechanisms. In these, it 
is frequently necessary to run the 


84 Мау1981 © BYTE Publications Inc 


motor at fast speeds to achieve high 
media-slew rates, as well as slow in- 
cremental motion. (Stepper motors 
generally cannot attain the high 
speeds required.) 

The incremental drive is basically a 
high-performance velocity-controlled 


Special DC motors are 
used in computer 
peripheral devices 

where widely varying 
speeds are needed. 


DC-servo system. The incremental 
motion is obtained by applying 
variable-amplitude voltage pulses to 
the input and accelerating the ar- 
mature for predetermined periods of 
time. Figure 12 on page 88 shows the 
control waveforms. 

With the system initially at rest, a 
high positive step voltage, tı, is ap- 
plied to the input. This causes the 


motor to accelerate almost instan- 
taneously. Shortly thereafter, the 
voltage is reduced to a level, t2, main- 
taining constant rotational speed. 
Some time later, the shaft rotation is 
stopped by applying а reverse- 
polarity input, ts. Attempting to ac- 
celerate in the opposite direction 
causes the motor to brake. The exact 
timing of these pulses depends upon 
the specific motor and torque re- 
quirements. 

The entire process takes only a few 
milliseconds and may move the ar- 
mature a fraction of a revolution. 
This incremental motion is 
repeatable, enabling practical ap- 
plication. If, for example, it is applied 
at 100 steps per second while using an 
incremental encoder for speed con- 
trol, the motion will appear to be pro- 
duced by a high-torque stepper 
motor. 


Build a Motorized Platform 

Experimenting with incremental- 
motion controls on permanent- 
magnet DC motors is not as difficult 
as you might imagine. Once you 
discover the capabilities, you may 
find yourself experimenting with dif- 
ferent mechanisms, as I have. 

The cheapest high-power low- 
voltage PM DC motor I found was 
the one in а hand-held battery- 
operated drill. The motor I used was 
from a Black & Decker Model 9001 
1/,-inch cordless drill. This same 
motor is probably used in a variety of 
other tools and appliances, possibly 
hedge trimmers and the like. 

The basic unit consists of a power 
pack (containing a 4.8 V rechargeable 
nickel-cadmium battery and a 
charger) and the motor/drill-chuck 
assembly. The motor/chuck assem- 
bly contains the PM motor, reduction 
gears, and drill chuck. 

A major stumbling block in 
building a transport mechanism that 
might be used in a robot has been the 
expense of the motors and gears. In 
lightweight assemblies, designers 
often incorporate stepper motors 
because they are easily controlled and 
their motion is repeatable. In larger 
and heavier vehicles, use of stepper 
motors becomes prohibitively expen- 
sive, and alternative drive 
mechanisms are required. 
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The One Printer Solution 
tor the Two Printer Problem. 


HIGH SPEED 
DATA PROCESSING 


The new Dual-Mode 200 brings speed and un- 
compromising print quality to business and pro- 
fessional applications. 

Financial statements, inventory reports, la- 
bels and more are printed at data processing 
speeds from 165 cps to 250 cps. 

Fully adjustable tractors and a friction feed 
platen provide precise forms handling for pin- 
feed and single sheet paper. 

Complete “Dot Control” graphics is standard 
with resolution to 120 x 144 dots per inch. 

Interfacing is easy with both Е.1.А. RS-232C 
serial and an ASCII parallel port. 


LETTER QUALITY 
WORD PROCESSING 


The Dual-Mode 200 also features letter per- 
fect print you will be proud to use for business 
letters and reports. Letter Mode speeds range 
from 42 cps to 60 cps. 

The standard Titan 10 pitch font is comple- 
mented by an array of optional fonts including 
Elite 12 pitch, italics, proportionally spaced, 
OCR-A, scientific and foreign character sets. 

Up to 12 font selections may be stored in the 
printer and interchanged while printing. 

The Dual-Mode 200 accepts standard daisy- 
wheel print commands for word processing sys- 
tem compatibility. 

It’s the perfect solution for the two printer 
problem. 


The Dual-Mode 200 Printer 
for the one printer office. 


Сай! or write today for complete specifications 


2301 Townsgate Road, Westlake Village, CA 91361, (805) 496-1990 


malibu 


Electronics Corporation 


a subsidiary of Datametrics Corporation 


DOTS DO IT BETTER™ 
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SUPERBRA 


32K or 64K (Double or Quad Density units 
available). Uses two 2-80 CPU's. Commercial- 
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, 1/0 ports standard. 
Expandable with optional $-100 $-100 inter- 
face. Comes with CP/M™ 22 operating sys- 
tem. MiniMicroMart includes BASIC inter- 
preter and can supply a wide range of CP/M 
Development and Application software. 


w/32K Double Density, List $2995. $2685 


w/64K Double Density, List $3345..... $2883 
w/64K Quad Density, List $3995 ‚..... $3595 
64K Special Quad Version............ $3395 


INTERSYSTEMS 


formerly ITHACA AUDIO 


DPS-1, List $1795 


Call for Price! 


The new Series П CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 

COMPLETE SYSTEM with InterSystem 64K 
RAM, І/О Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 


HEWLETT-PACKARD 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 296 higher. 
C.O.D. may require deposit. 


— WRITE FOR FREE CATALOG — 

E ш B 
MiniMicroMart 
1618 James Street 
Syracuse, NY 13203 (315) 422-4467 
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Figure 11а: One of two basic reversing motor-control circuits. This bridge-type switch 
uses a single DC supply voltage and is used mostly in PWM or PFM controllers. 


Усомтвое С> 


р" 
D — [e 
=Y REVERSE 


Figure 11b: A complementary-type reversing circuit. It is more suitable for linear- 
amplifier control operation, while requiring two opposite-polarity power-supply 


voltages. 


While I did not intend to build a 
300-pound “Son of Robbie,” I wanted 
to experiment with some form of 
remote-controlled transport. Since 
the drills contained gear-reduced, 
low-voltage/high-torque motors and 
a chuck to attach an axle, it was 
natural to consider their use. The on- 
ly problem I envisioned was reducing 
the nominal 750 rpm motor speed to 
a fairly constant value around 
60 rpm. An incremental-motion con- 
troller was the answer. 

The result of my experimentation is 
the motorized platform shown in 
photos 3, 4, and 5 on pages 90 and 92. 
A sketch of the major parts is shown 
in figure 13 on page 88. The platform 
consists of a T-shaped metal frame 
with a drive motor oneach “arm” and 
a swivel wheel on the “leg.” I de- 
signed it in a T shape so the drive 
motors could provide steering con- 


trol, as well as forward/backward 
motion. In a conventional four- 
wheeled vehicle, this can be ас- 
complished only by turning the axis 
of two wheels in the direction of the 
turn. This could not be accom- 

modated in the present mechanism. 
With the T shape, steering is like 
simple rotation. For forward motion, 
both motors rotate clockwise; for 
reverse motion, both motors turn 
counterclockwise. Turns are ac- 
complished by driving the motors in 
opposite directions. For a right turn, 
motor A goes clockwise and motor B 
goes counterclockwise. A left turn, or 
left rotation, occurs with the opposite 
settings. The effect is that it rotates in 
place. Usually, reversing the polarity 
to the motors is handled through 
transistor switches, but I found that 
the voltage drop through the switch- 
Text continued on page 90 


Circle 13 on inquiry card. ——» 


a. arrives at NCC '81 


SPRINTER 80 
The Great Profile 


Low-cost, high-speed matrix 
printer/plotter, featuring ийга- 
modern molded housing, provides 
program contro! up to 240 full 80- 
character LPM using a graphic 
960 x n dot matrix. 


A PRINTER FOR EVERY PURPOSE 


SPRINTER 40 & 20 


Two For The Future 


Low-cost, futuristic-looking high- 
speed matrix printer/plotters that 
will copy your screen. Model 40 
offers program control up to 240 
full 40-character LPM using 280 x n 
dot matrix. Model 20 delivers up to 
110 full 20-character LPM using a 
140 x n dot matrix and prints up- 
side down and sideways. 


ALPHACOM 
The Dedicated Printer Co. 


Alphacom designs, manufactures 
and markets packaged printing 
Systems and drive electronics for 
every application whether OEM or 
Consumer, and is exclusive agent 
lor Olivetti OEM print mechanisms. 


Ne 


Ве sure to come by апа see our "Great Profiles” in action and preview even newer profiles at Booth 5424 during NCCBI. 


Hiphacon 


Alphacom, Inc. 
An Olivetti agency 


2323 So. Bascom, Campbell, CA 95008 Tel. (408) 559-8000 TLX: 357481 
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NEW CATALOGUE LISTINGS 
FROM 


JOHN D. OWENS ын 


ASSOCIATES, INC. CURRENT 


CAT 100 FULL COLOR 
GRAPHICS 


Complete 5-100 color imaging system 
with high performance video FRAME 
GRABBER. 3 fundamental functions are 
+ digitization of video input in real time 
+ + image storage in dual-port, on- 
board memory + + + video input of 
buffered image in gray levels, NTSC col- 
or or RGB color. 

Discount price............. .. $1,875. 
Write or call For option descriptions and 
pricing, too numerous to list here. 


HOUSTON INSTRUMENTS 
HIPAD DIGITIZER — HÀ STOP 


Create your own graphics using either Ẹ VELOCITY 

stylus or optional cursor. Excellent for Ë 

architectural drawing, business graphs, 

schematics, tree form drawing, etc. 

More accurate and easier to use than 

keyboard input or joysticks. "Stream fs 

mode" allows continuous placement of | Figure 12: Precise control can be achieved using incremental-motion controllers. Dur- 
coordinate pairs on 117 X 11" pad using ing predetermined periods of time, variable-amplitude voltage pulses are applied to the 


either stylus or optional cursor. For : | kasa i "e i 
S-100 iilius atico pea TRS-80, М] motor’s coils, With the system initially at rest, a high positive step voltage, t, is applied 


PET. to the motor. After motion has begun, the voltage is reduced to a lower continuing 


Our discounted price ....-.... $ 755. | value, +,. When the motor is to be stopped, a negative braking voltage, ts, is applied. 
LDOS for TRS-80 USERS 


New operating system can support ир to № 
8 drives (either 5&4", 8” or new Win- 
chester fixed disk) in any combination. # 
Features include ISAM Accessing Tech- | 
niques. Keyboard type ahead, graphics E 
string packer, dated tiles and many, 
many more. 

Our discounted price ‚........ 


Manual only ,............... RUBBER ——.. 
= 


DMA-DOS North Star Е TIRES оо | 
4 CONTROLLER | 
— MOTOR A AND . | MOTOR B 


CÓ > 


(126) COAST 


DECEL ACCEL 


"(1 &HOC COAL SLL IOS ОМОН 


ӨПСЕТКІҢГІКЕКТИК ПЕШ ORD SOL LY DOSSE SAA 40 ЭП АНЕ ONI SALLY EIONSV RNA) ЧИ АП 


FLOPPY SUBSYSTEM 


A new operating system, completely 
CP/M® compatible that allows use of № 
both 8" (Shugart single sided, double 6 
density via Tarbell controller) and 544" Б 
drives. 

Complete hardware, software package Ы 
eee TT ee ce о Ое зя $1,910. 


TARBELL CPU Z-80 


Features memory management hard- & 
ware that allows dynamic mapping of | 
logical to 1 MB of physical memory in Ë 
4K blocks. Supports an easy to use im- 
plementation of MP/M* , Either 2 or 4 ф 
MHZ, jumper selectable. TWO оп ВН 
board 155232 ports will full handshaking № 
capability; crystal controlled program- Ë 
mable timer. 


SEE OUR ADS ON PAGES 
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448 AND 449 
DIRECTION OF ROTATION 
FUNCTION MOTOR A MOTOR 8 
JOHN D. OWENS FORWARD cw cw 
9 | RIGHT TURN CW CCW 
Associates, Inc. LEFT TURN ссм cw 
12 Schubert Street BACKWARD ccw CCW 


Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
Overseas Callers: Phone 212 448-6298 


| Figure 13: Arrangement of components of the motorized platform. Steering is done in 
the simplest case by rotation. Both motors turn in the same direction for straight mo- 
PLEASE WRITE OR CALL. | tion, whereas for a turn, one motor turns CW (clockwise) and the other turns CCW 

Š а #| (counterclockwise). 
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Introducing the remarkable 132-column 


Paper Tiger" 560. The first full-width matrix ` 


printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 


presents a breakthrough in matrix printin 
ering the user excellent print quality wit 
ce of a matris printer. 


Employing a uniq 
red column" head manufactured by Integr 
creates high quality printouts by overla 


Paper Tiger 560 Print Sample 


as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And tamous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 
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columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer ofits kind. 

Need more stripes? Dotplot," our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger" 560. 

Itsa Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
systems, Inc., Milford, NH 03055. 
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Integral Data Systems, Inc. 


“Suggested U.S. retail price. 


Text continued from page 86: 

ing network was too much in this 

low-voltage system. Instead, i used 

relays to switch polarities and enable 

motion. | 
The greatest design obstacle was 

the actual velocity-control system. 


Even though the drills contained 
gears, the no-load speed was 
750 rpm. With a wheel and axle in- 
serted into the chuck, the platform's 
uncontrolled speed with no load was 
10 feet per second. About 9 inches per 
second, corresponding to 60 rpm, 


m 
Photo 3: A simple application of the DC motor controls presented in this article is to 
build a small mobile motorized platform. This one uses two battery-operated drill 
motors and a swiveling furniture caster. The T-shaped structure has complete mobility 
and can turn and pivot, as well as follow a straight line. The large box in the center of 
the platform contains the two motor controllers, relays, and batteries. 
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Photo 4: Close-up of а drive motor on the platform, The motor is from а 4.8 V Black & 
Decker battery-operated ¥%-inch drill. The drill’s case and battery pack have been 
removed. It is secured to the aluminum T-frame with two U bolts. A -inch brass rod 
that serves as an axle is inserted into each drill chuck. The tires are air-filled 3%-inch 
diameter rubber tires used on model airplanes. 


— - - — Ss. ss. 
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seemed considerably more manage- 
able. 

To attain this lower speed, an 
incremental-motion/PWM controller 
was designed. One controller is re- 
quired for each motor. The schematic 
diagram is shown in figure 14 on page 
96. Component values were ех- 
perimentally determined for use with 
the Black & Decker PM motor 
specified. Other PM motors may not 
operate in exactly the same manner. 

Basically, the circuit is a closed- 
loop controller, consisting of a com- 
parator, driver amplifier, and speed- 
feedback sensor. The desired speed is 
selected through a ten-turn poten- 
tiometer. The set-point voltage so 
derived is compared to an integrated 
feedback voltage from an optical in- 
cremental encoder. If the speed is too 
slow, the pulses out of the com- 
parator are made longer. If the speed 
is too fast, the pulses are cut shorter. 
A negative voltage applied to the 
driver input between pulses assures 
complete turnoff. 

The low pulse-frequency rate re- 
quired to keep the speed at or below 
60 rpm results in an incremental- 
motion condition. The start pulse is 
at the full DC supply voltage, 
creating a high-velocity start-up. A 
reverse-step pulse is not necessary to 
stop the motor, however, due to the 
high mechanical load presented to the 
motor through the gears. They serve 
to immediately dampen any coasting. 
The result is smooth, low-speed rota- 
tion, in rapid discrete increments, at a 
predictable constant velocity. 

Maintaining constant motor speed 
is imperative when the motors must 
run synchronously for forward and 
backward motion. Turns are not as 
critical, but you realize what happens 
when one motor runs faster than 
another. 

The 60 rpm speed is too slow to use 
a tachometer-generator without con- 
siderable complication. Instead, an 
incremental encoder (shown in photo 
6) generates pulses as the wheels turn. 
Ordinarily, I would have used a slot- 
ted or perforated disk interrupting a 
light beam, but it wouldn't fit in the 
space available. Instead, I wrapped 
reflective aluminized tape with black 
stripes parallel to the axis of rotation 
around the chuck. An LED (light- 
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Here's the easy way to 
Write your own programms: 


Heathkit Self-Study Courses give you a complete 
command of computer language, so you Gan Write 

the programs that do your specific tasks. 

Choose from four programming languages. 


q-- | 
ü Easy, step-by-step learning 

You learn at your own pace, performing exercises on your 

_ computer and following а clearly written and illustrated text. 

Tests at the end of each unit assure your understanding before pro- 
ceeding to the next unit.In most courses your reading is reinforced 

by cassette tapes, so you see and hear, for more thorough learning. 


Hands-on programming exercises 
You learn by doing, not just reading. Special exercises quide you 
through the steps of designing and writing your own programs for 
your computer. Upon completion of the courses you'll be able to 
tailor existing programs to your specific needs, or write your own 
original programs from Scratch. 


Recommended for college credit 
Many Heathkit Courses are now recommended for college credit 
by the American Council on Education. If you can't go back to 
college, now you can bring college home to you. 
Free Heathkit Catalag 
Details and prices on the complete line of Heathkit Self-Study 
Courses on computer and electronics subjects are in the new, 
free Heathkit Catalog. Send for yours today or pick one up 
at your nearby Heathkit Electronic Center. 


FOUR HEATHKIT PROGRAMMING COURSES 
BASIC ": easiest-to-learn, hobbyist's language 
PASCAL": sophisticated, easy-to-use language 
COBOL": the businessman в language 
ASSEMBLY: very efficient; very precise language 
Coming soon: FORTRAN апа MiBerosoit ВАЗ” 


Misit your 
Heathkit Store 


Write to Heath Co., 
Dept. 334-774, Heathkit products 
| ШІ Benton Harbor, МІ 49022. are displayed, 

In Canada, write Heath Co., sold and serviced at 62 Heathkit 

1480 Dundas Highway East, Electronic Centers in the U.S. 
Mississauga, Ontario, L4X 2R7. and Canada. See your telephone 
white pages for locations. 

In the U.S., Haathkit Electronic 
Centers are units of Veritechnology 
Electronics Corporation. 


Heathkit - 
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APPLE I! PLUS: 


YOU SAVE 


16K $1049 22% 
. 48K $1099 29976 
64K $1269 2796 
Apple Ill Call 


All are 1981 model with Apple RAM. 
64K unit is 48K unit with Microsoft 
16K RAM board. 
IMPORTANT NOTE: We wil! repair all 
Apple equipment regardless of where 
you purchased it. 
Diskll & 3.3 Controler $ 499 23% 
Disk Il $ 439 1696 
Moniters, Sanyo9" B&W $ 169 30% 
12" B&W $ 249 2196 
12" Grn. $ 299 21% 
13" Color $ 449 20% 


RF Modulator, M&R $ 25 38% 
Silentype printer $ 499 2296 
Qume Sprint 5 45RO $2499 20% 
Serial Interface Card $ 129 35% 
Apple Writer program $ 59 21% 


Visicalc $ 119 2196 
80 Column Video: 


Apple Smarterm $ 299 17% 
M&R, SupeRterm $ 319 14% 
Videx, Videoterm $ 249 1896 
Language/PascalSys. % 379 24% 
Apple Plot $ 55 21% 
Microsoft: 
280 Softcard $ 250 2896 
16K RAM Card $ 169 1696 
Epson MX 80 $ 475 27% 
" Interface &cable $ 95 15% 
" MX70 Call Call 


DC Hayes Micromodem $ 299 23% 
16K Expansion RAM Kit $ 39 7496 
10 Memorex 5" disks $ 25 4596 
10 Maxwell 5" disks $ 39 3396 
Accounting Sofware 

“Insoft Account" $ 365 66% 


(a full professional quality intergrated GL,A/R,A/P, 
Payroll package with hotline support). Send for 
free sample printouts. 

Above prices for mail orders only. Mail Order Dept. 
located in Jacksonville, OR. Our store showroom 
is at 126 NE F St., Grants Pass, OR. Store prices 
include service and will differ. No mail order sales 
at store. CALL ORDER DESK: 


(800) 547-1289 


TECHNICAL & OREGON: 
(503) 899-7297 


ORDERING INFORMATION: Minimum order $100. 
Money Orders, Cashier Checks or Bank Wire 
Welcomed. Visa and MC orders add 3%, Personal 
checks accepted (allow up to 20 days to clear). All 
orders add 3% for shipping, handling and in- 
surance. Include your telephone number. No 
COD's. Prices subiect to change without notice. 
Order desk hours are 9 to 6 PST, 10 to 3Saturdays. 


Computer 
Exchange 


THE MAIL ORDER DEPARTMENT OF 


um COMPUTER STORE 


P O BOX 1380 
Jacksonville, OR 97530 
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emitting diode) and phototransistor 
sense the light and dark areas of the 
tape as the shaft rotates. The greater 
the number of divisions or stripes per 
inch, the greater the resolution of the 
feedback system. While I was able to 
set the same speed on both motors, 
more encoder divisions would have 
been better. 


Ideas for Computer Control 

This article wouldn't be complete 
unless I described how my motorized 
platform can be remotely controlled 
from the computer. Essentially, it re- 
quires three signals controlling one 
power-on/off relay and two Юг- 
ward/reverse relays (10 A contacts). 


Text continued on page 98 


Photo 5: The rear of the T-frame is supported on a furniture caster. This is a simple 


scheme allowing motion in any direction. 


Photo 6: It was nearly impossible to fit the incremental-encoder disk of photo 2 be- 
tween the motor and the wheel. Instead, a piece of reflective aluminized tape with black 
stripes was wrapped around the drill chuck. An infrared LED (light-emitting diode) and 
phototransistor are aimed at the tape so the light is reflected to the sensor. As the shaft 
turns, the light is interrupted much the same as the disk version. 


At Hayes, we don't believe in sec- 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, it is perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any Retz; compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 

Auto-Answer/Dial/Repeat. 
Smarimodem can answer the phone, dial 
a number, receive and transmit data, and - 
then hang up the phone— automatically! 
If desired, Smartmodem will even repeat 
the last command. You can дереп on 
Smartmodem.for completely unattended 
operation. 

—. Completely Programmable. 
Smartmodem can be controlled using 


a 
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any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


Smartmodem. 
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апа you don't even need а phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem's current operating 
mode: auto-answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You're never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack- theres no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

hat more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar/ 
clock system. 

heck out the Smartmodem wher- 
ever fine computer products are sold. 
au Ed zonie | 
ог anything less 
than Hayes. (Hayes 
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The end of the compromise. 


Shake hands with the 
PC-8001A system from 

NEC AMERICA. It combines 
the most-wanted features 
of today’s most popular 
microcomputers, together 
with some added wonders 
of its own. 


To learn more, please see us 
in person at the 

NCC (Space 4720], the 

CES (Space 2069), 

Or contact your authorized 
NEC AMERICA dealer 


PC-8031A 


NEC c America, Inc. 
140] Estes Avenue 


Elk Grove Village, IL 60007 
Circle 281 on inquiry card. 
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COMMUNICATIONS 
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SOFTWARE = :5 5 + 
CP/M, MP/M and ALPHA MICRO w 
BISYNC Drivers а. s 


IBM 3275 Emulation 


IBM 3270 Remote Cluster 
Emulation 


IBM 2780/3780 Emulation 
HASP, HASP V4 
JESS. 5893 
RES. VMRSCS 


RL1 


HARDWARE 


Four Independent RS-232 
Communications Channels 


IEEE 696 S-100 BUS Compatible 
ALPHA MICRO Compatible 


Programmable Baud Rates From 
75 to 300K Baud 


On-Board Real Time Clock 


Interrupt Driven utilizing Z80 IM 2 
or Restart Vectors 


*9.6V 
1502 


390K 
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Receiver Quadruply Buffered for 
high speed throughput 


OTHER CP/M SOFTWARE 


° COBOL Compiler With Built-in 
Screen-Editing Capabilities 
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Legal апа Medical Time 
Accounting 


14 
33011 


Personal Financial Forecasting 


Inventory = 
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Job Costing Fac 
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AVAILABLE SOON à 


Single Board Computer for S-100 
Multiple Processor Configurations 


256K Dynamic RAM Board 
Protocol Converters/Concentrators 2. 
+ 


MP/M 2-User Single Board 
Computer 


WITH STRIPED REFLECTIVE 


COATING 


<+ 
4% 
= 


LL ROTATING DRILL CHUCK COVERED 


PLANNED 


= = 
64K Static RAM Board (access < 5 N 
time 55 nsec) mO 


ADA Compiler For CP/M Systems 


sierra -——b—E 


data sciences Figure 14: The motor-control system of the platform, featuring incremental-motion 
1300 East Shaw, Suite 164 control and reversing capability. Two such circuits were used, one for each motor. 
Fresno, California 93710 Values of the components were experimentally chosen for use with the motor from a 
(209) 224-0520 Black & Decker Model 9001 portable drill. The 2N3055 transistor must be mounted ona 

heat sink. The L1F4 phototransistor is made by General Electric. 
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SOLVE THE STORAGE 


SHORTAGE 


with ten multi-user megabytes 


COMPUSIAR " 
DISK SORAGE 
SYSTEM 


READY 


CompusStar's 8-inch Winchester 


If you could think of just one way to im- 
prove our phenomenally popular Super- 
Brain, what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning- 
fast storage, it's nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor- 
mance... Intertec. 


Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive. compact 
desktop enclosure. Complete with disk, 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on.” It's so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 


"Some models require hardware/software modification. 


Intertec’s exclusive 255 User Controller 


The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
allows many terminals to "share" the 
resources oí a single disk. So, not only 
can you use the DSS with your Super- 
Brain, you can configure multiple user 
stations using our new series of Compu- 


Star™ terminals, called Video Processing 
Units or VPU'sTM, 


Four CompuStar VPU's are available. 
At prices starting at less than $2,500. 
Some models are designed to operate as 
stand-alone microcomputers, with inter- 
nal disk storage. Just like your Super- 
Brain. Each model features its own 64K of 
RAM and can be "daisy-chained" into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to- 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. As you need them. 


CompuStar Cable Assembly 


Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network, the 
CompuStar™ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus. your investment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 


Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. 


=i ENIERIEC 
= 906. 


2300 Broad River Rd. Columbia, 5.С. 29210 
(803) 798-9100 TWX: 810-365-2115 


= 


Text continued from page 92: 
The forward/reverse relays set the in- 
tended motor directions, and the 
power-on/off relay starts both 
motors. As long as the power is on, 
the platform goes in the direction set 
by the two forward/reverse relays. 
Computer direction of the relays is 
accomplished with 3 control-signal 
bits from a parallel output port. For 
wireless remote-control operation, 
the communication control link 
presented in my article “A Computer- 
Controlled Tank” (BYTE, February 
1981, page 44) can easily be adapted 
to this task. 


At last! 


an application that interests everyone 
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Our Application: 


Our Manual: 


In Conclusion 

You may never see my contraption 
again. I don't consider this the start of 
a serious robot-building project. The 
total expense for the platform was 
under $50. It was just an experiment. 
I had always wanted to try using in- 
expensive electric-drill motors as ser- 
vos. While I had mixed success, it did 
serve as a vehicle for a general article 
on DC-motor control. 

Building the platform was the only 
way to truly test the theory. I was 
surprised that the final unit, weighing 
10 pounds, had no problems with in- 
sufficient driving torque (unfor- 
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with a manual everyone will love 


Money. Where does it come from? 
Where does it go? How much do you 
have and how much can you afford to 
spend... You're interested... Your 
spouse is interested... Your accoun- 
tant is interested... The taxman is 
interested ... MONEY MAESTRO рго- 
vides the answers. Quickly. Accurately. 


That's it. No long dry manuals to read, 
No jargon. If it isn't obvious what you 
need to do next, just press "2" (fol. 
lowed by RETURN) and MONEY 
MAESTRO will lead the way. Of course 
we give you a manual to page through 
if you choose, but if you have a com- 
puter and can fill out a check... you 
can run MONEY MAESTRO without 
opening the book. 


Money Maestro 


Home Banking System 


1 For MONEY MAESTRO Home Banking System, mai 


Allow $3.00 Shipping & Handling (overseas: $10.00). 
| Calitornia residents add sales tax. 


il to: 
InnoSys Inc., 2150 Shattuck Ave., Berkeley, CA 94704, (415) 843-8122 


exp. dale__/__ 


| Name 

1 Address. 

R Cily tte 

[ I'm Interested! I'm sold! 

[ C descriptive brochure (free) С MONEY MAESTRO ($200.00) 

| O User's Manual ($20.00) О 8” CPIM О 51” Micropolis 
i П dealer info O 5%" Northstar CP/M SD 

І Payment: COD О check enclosed amount$ 

1 О VisafMastercharge & 

| Signature 


A 


"today's idea... 
,.. tomorrow's utility" 


-——  €—————— m am am m m "m A ee жен кш шш иш m el іш INCORPORATE А 
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Circle 194 on inquiry card. 


tunately, the small batteries lasted 
only about 5 minutes in constant 
use). Even with an additional 5 
pounds of payload (a bottle of Hen- 
nessy cognac and two heavy BYTEs), 
it worked well. 

I don't expect many of you will try 
to build a motorized platform. I do, 
however, anticipate that more of you 
wil consider using permanent- 
magnet DC motors for future designs 
where you thought only stepper 
motors could be used. If you already 
own a battery-operated drill, connect 
it to the control circuit of figure 6 or 
figure 9. You will be surprised at the 
capabilities it demonstrates. 


Next Month: 
Add a speech-synthesizer circuit- 
board assembly to your computer. В 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each month, These ar- 
ticles are available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 03458. 
Ciarcia's Circuit Cellar covers articles appear- 
ing in BYTE from September 1977 thru Novem- 
ber 1978. Ciarcia's Circuit Cellar, Volume II 
presents articles from December 1978 thru June 
1980. 


Many Circuit Cellar projects are avail- 


able as kits. To receive a complete list, 
circle 100 on the Reader Service card. 


Heferences 
1. Berger, R C. "Electric Motor Drive Con- 
trols." Process Instruments and Controls 
Handbook, D M Considine, editor. New York: 
McGraw-Hill Book Company, 1974. 
2. DC Motors, Servo Controls, and Servo 
Systems. Hopkins MN: Electro-Craft Corpora- 
tion, 1975. 
3. Fitzgerald, A E and Charles Kingsley. E/ec- 
tric Machinery. New York: McGraw-Hill Book 
Company, 1952. 
4. Gardner, Floyd M. Phase-Lock Tech- 
niques. New York: John Wiley and Sons, 
1966. 
5. Mcintyre, R. Electric Motor Control Fun- 
damentals, Second Edition. New York: 
McGraw-Hill Book Company, 1966. 
6. Millermaster, В A, editor. Harwood's Con- 
trol of Electric Motors, Fourth Edition. New 
York: John Wiley and Sons, 1970. 
7. Sweer, Leon, Thomas Dwyer, and Margot 
Critchfield. ''Controlling Small DC Motors 
with Analog Signals." BYTE, August 1977, 
page 18. 
8. Walton, Robert L. ‘‘Controlling DC 
Motors." BYTE, July 1978, page 72. 
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EXATRON'S 
STRINGY /FLOPPY... 


SPEED, CAPACITY 

AND RELIABILITY 4, 

FOR ONLY $249.50 

| OUR HOTLINE 
(800)-538-8559 


_ їй IN CALIFORNIA, 
— = CALL (408)-737-7111 


exatron, inc. 
181 Commercial Street 
Sunnyvale, Calif. 94086 


*TRS-BO is a registered trademark of Tandy Corp. 
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APPLE Il PLUS 48K (APPLE Метогу)............ 1189 
APPLE ІІ STANDARD MODELS............... ... CALL 
These are the newest models with FCC type 
approval to prevent RF interference. 
В. DISK К DAIWE-G CONTROLLER. .................. 529 
This model includes DOS 3.3 16 sector 
DISK II DRIVE ONLY (ADD-ON)............... ... 445 
| C. CHALLENGER АР by OHIO ЗЧ ЕМПЕС............ 699 
C4PMF (MINI FLOPPY 5Ү5ТЕМ)................. 1599 
СРШОСООЙ!!!................................. 449 
SARGON II (DISK OR CASSETTE). 35 
ШЕ БОРТЫ СОМОВ)... „ааа ..... на 69 
D. PMC-80 THE TRS-80 МОВКАЦКЕ’............... 629 
16K LEVEL П W/PROGRAM RECORDER 
CALL OR WRITE FOR MORE INFORMATION 
É. BRIGY SORGBREFNIL ....... eee eh CALL 
AVAILABLE IN 16K, 32K G 48K MODELS 
5-100 EXPANSION ОМІТ.,.................... 3973 
WORD PROCESSING PAC..... T u ТТЛ EE 
| DEVELOPMENT РАС...,....... FEE asus 9... 89 
ANADEX DP-9500 W/2K ВУЕЕЕП.......,.......... 1975 шы 2 = Ec vcn" MEM. 5 eel 
ANADEX DP-9501 W/2K BUFFER.......... ТТ 1450 810 DISK DRIVE оо о о о о ыы» -— A 499 
ПА" cunc Fries qaa exe 599 | han РВОСВААА RECORDER Қ 000” 
C. ITOH STARWRITER 25 ШЕП 2152. 1750 
C. ТӨН STARWRITER 45 CPB..................... 2450 
А, CENTRONICS 737. TTE TTE. 825 
EPSON MX-70 W/GRAPHICS IRE UIT Е mE 449 
В, EPSON MX-80 132 со!......................... 620 
| PAPER TIGER 105-445 W/DOT PLOT............. 749 
| C. PAPER TIGER 105-460 W/DOT PLOT............ 1195 
PAPER TIGER 105-560 WIDOT PLOT............ 1495 
1 D. QUAE SPRINT 5/45....................... .... 2090 
| SH:ENTYEEAWJINTERFAQGE_............... . u ӘД 


А. AMDEX/LEEDEX VIDEO-100 12" 06М............ 
HITACHI NCC o PNE TERT 


SANYO 12" P34 GREEN PHOSPHER..... e. 
SANYO 13” COLOR.............. BM OMNE 


SHOPPING MAIL ORDER? CALL US TODA Y! 


We probobly hove whot your're looking for in stock ot on incredible price, Our compony is оп outhorized deolec for soles ond service for Apple Computer, 
Atari and Ohio Scientific. If you receive a defective product from us we wil repair or replace (ot our option) any product in warronty. Our Service Center 
will repair all Apple Computer products, in or out of warranty, whether it was purchased from us or another dealer. (call for more details) 


PHONE ORDERS IN CALIFORNIA, ALASKA, HAWAII G FOREIGN (714)698-8088 
SHIPPING INFORMATION On, DACKORDERS PLEASE CALL (714)698-0260 
SERVICE CENTER AND FOR TECHNICAL INFORMATION (714)460-6502 
TELEX 695-000 ANS:BETA ATTN:CCMO 
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APPLE HARDWARE W APPLE SOFTWARE 


Р.5.Т. 
TOP FIVE SELLERS APPLE COMPUTER INC. 


DOS TOOLKIT......... eee Te eres: be) YES 
LANGUAGE SYSTEM \М/РАЗСАЕ. .. . 425 ЖЕРКЕРЕШІГ..........-ҙ.... er ко "ТҮЙҮҮ" i 


SILENTYPE PRINTER W/INTERFACE. 549 TAX PLANNER... gg 
HAYES MICROMODEM 1......... М9 ME ЕРЕ WAITED: о 
VIDEX VIDEOTERM 80 w/graphics. 335 [М АМЕ РОТ WAROK, 

Z-80 MICROSOFT CARD......... 299 | pow JONES NEWS G QUOTES REPORTER ........... 85 


APARLE FORTRAN... ааа a a р Seba... .>-.. Ж 


APPLE COMPUTER INC. APPLE РПОТ......................... „„„› ж. 109 

ГК ОГИ аще nemi ess. А DOS GB APRA bi ........................... 49 
INTEGER OR APPLESOFT Il FIRMWARE CARD........ МШТЕЯТНЕЙМЕ.-,.......-......................... #5 
THE CASHIER Retail Magmnt G Ілу... ..... 199 


I THE CONTROLLER Gen. Dus. Sys 
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MISC APPLICATIONS PACKAGES 
MENS... se UL TEE MM: 
DESKTOP МАМ |, ..,... ...... оа. ¿“h ари ea ae ‚ 169 
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MOUNTAIN COMPUTER INC. 


MUSIC SYSTEM (16 Уоісез).........................479 

AID + D/A 1МТЕАРАСЕ.,......................... 319 ее caca col ЙЫ БЫ ШШЕ 
EXPANSION СНА5515........................... s. 865 E lb d 
INTROL/X-40 5Ү5ТЕМ..............................249 | 
CLOCK/CALENDAR CARD. ........... P... ostio 68 239 

SUPERTALKER 50-200............................. 249 Will ASCI EXPRESS . sss 
ROMPLUS + "САЙП............................ MN M LIA ОМА. а атын 


ROMWRITER САПО...............................155 №99 МАО СОЗОС............. .. ТГ 


CALIFORNIA COMPUTER SYSTEMS SIREM ТЕКТ I.e eene быны 
PROGRAMMA APPLE РЕ.....,.,. ИИ a, 17118 


CLOCK/CALENDAR MODULE....................... 109 
GPIB IEEE-488 CARD........... r lesse 259 THE LANDLORD Apt Mngmnt росізоде............. 649 
ы cdd | PEACHTREE BUSINESS SOFTWARE.,.......,...,..... CALL 


CENIRONICS PARALLEL INTERFACE GARD... 05. ON y PREPARE TE d 
APPLEBUG ASSEM/DISASSM/EDITOR ...,,,............ 78 

MISC. APPLE HARDWARE 3-D GRAPHICS Dy Bill Budge............ ee 52 

16K RAM UPGRADE (Apple, TRS-80, Ехіду)......... 489 SUPER ЕОЙЮТИ..................................... 

46K RAM CARD МІСКПОЗОЕТ...................... 189 

АВТ NUMERIC KEYPAD (old or new кубга).......... 415 

АВТ BAR CODE АЕАОЕА МАМО .................... 179 TOP TEN GAMES 

ALF 3 VOICE MUSIC САПО........................ 229 APPLE TRAIAN, LLL amm nn 29 

ALF 9 VOICE MUSIC CARD ........................ 169 FLIGHT SI8AWDATRIJN........................ gm Q W 


ALPHA SYNTAURI KEYBOARD 5Ү5ТЕМ.............. 1399 | 
МК” COSMOS MISSION (SPACE INVADERS) ,.............. 24 
вт SAP EAS. o ———"—— 
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MICRO-SCI DISK DRIVES.......................... CALL РИН autores. 
PAYMAR LOWER CASE (old or new курга)........... 55 BÉ PHANTOMS FIVE.......................... 
RADCOM AMATEUR RADIO INTERFACE CARD........ 189 
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SPEECHLINK 2000 НЕШЙАПЕТЇСЗ...........„.......... 


eM VPE CALL OR WRITE 


и FOR А COMPLETE 
SOFTWARE LIST 


We stock much more thon listed. Please call, 


ORDERING INFORMATION Phone Orders invited using МБА. MASTERCARD AMERICAN EXPRESS DINERS CLUB CARTE BLANCHE or Боп wire transfer. Credi 
cords subject to service charge: 2% for VISA G MC 5% for AE DC G CB Mol Orders moy send credit cord account number (include ехриовоп date) 
cashiers or сегиҝес cheds. money order, or personol check {allow 10 days to clear) Please include o telephone number with oll orders Foreign. orders (excluding 
| Miltary PO's) odd 10% for shipping all funds must be in US dollars Shipping, handing ond insurance in U5 add 3% (minimum $4.00). Cabfarnia 

residents odd 6% soles tox. We accept CODs under $500 OEMs institutions б Corporouons please send for written quatauan. All equipment is subject to 


pice change and availabilty withaul notice Ali equipment 15 new and complete with monufacturer warranty ( w 
9 usually 90 days), We cannar n 
merchonubility af any products. We ship most orders within 2 days. Y Y y guorontee 


WE ARE A MEMBER OF THE DETTER BUSINESS BUREAU AND THE CHAMDER OF COMMERCE 
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS TO: 
CONSUMER COMPUTERS MAIL ORDER 8214 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 92041 
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Improve TRS-80 Disk Operation 
Add an External Data Separator 


Ken Kline 
3821 Penitencia Creek Rd 
San Jose CA 95132 


When I first added a floppy-disk 
drive to my Radio Shack TRS-80 
Model I computer, I was very disap- 
pointed in its operation. My records 
indicated that, on the average, I was 
getting an error for every four disk 
accesses. These errors were indepen- 
dent of the type of access (ie: they oc- 
curred while accessing programs, 
data files, utilities, and even the 
bootstrap loading routine). In 
desperation, I called the Tandy Cor- 
poration in Fort Worth, Texas, and 
was told to use a better grade of disk. 
I tried this and noticed an improve- 
ment (to one error in eight accesses), 
but the lack of reliability was іп- 
tolerable. 

Discussing my problem with 
owners of other home computer sys- 
tems, I came to the conclusion that 
the FD1771-01 floppy-disk controller 
part was the culprit. Don't mis- 
understand, I am not downgrading 
the FD1771. If you have studied the 
specifications and application notes 
of the FD1771 as much as [ have you 
will realize that it is quite a marvelous 
piece of silicon. However, quoting 
from Western Digital Corporation's 
FD1771-01 Application Notes (docu- 
ment Number A0104, page 2) “In 
order to maintain an error rate better 
than 1 in 10°, an external data 
separator is recommended.” 

The data separator that I finally 
ended up with is shown schematically 


Photo 1: External data separator circuitry as installed in the Radio Shack TRS-80 
Expansion Interface. Most of the integrated circuits can occupy the space intended for 
the RS-232 interface (photo 1a). Irreversible changes сап be avoided by bending a few in figure 1. It is a modification of one 
pins on the FD1771 to obtain the necessary signals (see the wires leading from the of the external data separators recom- 
FD1771, under the red cable, in photo 1b). mended by Western Digital (as 
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VIDEO DISPLAY i 

12 Inch 

80 ch x 25 line 
x 

Hm =Y = = de Selectable by Programming ч 

40 ch x 20 line Б einen gee 

Color (8 colors/Green à i — 

Smooth Scrolling 


• FUNCTION KEY 
Programmable 

10 Keys 4 

s FLOPPY DISC 

5 inch х 2 deck, 280 КВ/деск 
Dual sided — Double density 
s SUPER FUNCTION KEY 
Programmable 

10 Keys 


» PRINTER 

Dot impact 

80 ch/sec. 

80 chiline, 40 ch/line 

Graphic Mode 

Alphabets. (capital/Small), Numerics, 
Katakana 


Various Symbols, Hiragana, Kanji 

Roll Paper/Sproket Paper 

3 Copies 

Dimensions: 510W x 683D x 505H mm (Colón 
510W x 6080 х 505H mim (Green 

Input Voltage: АС 117У/220У +10% 50/60Hz 

Option: Light pen Rom Cartridge 


Yawa 


11222 La Cienega Blvd., Inglewood CA 90304 USA 
Tel: 213-641-4588, Telex: 182379 bmcing 
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System Notes 


SCOP ЛАШ Т yl 
| 
| 
8 | 
| 
RAW 
DATA L.2 | 
| 
| 
лел ee -J 
| > FOCLK 
Г FODATA 
741574 
7415175 
2MHz CLOCK 74LS00 


74LS08 
741504 
7415161 


Figure 1: External data separator circuitry. This design was developed from one recommended by Western Digital іп an applications 
note for its FD1771. This circuit adds a power-on reset feature, 


shown on page 5 of the same docu- 
ment). After adding the external data 
separator to my TRS-80, access errors 
virtually disappeared. 

The data separator was constructed 
on an old printed-circuit board. It 
already had the voltage and ground 
connections run to all integrated- 
circuit-socket positions, and it had 
edge-card connections. The circuit 
board now resides in the compart- 
ment of the TRS-80 Expansion Inter- 
face reserved for the RS-232C inter- 
face or other extra circuitry (see 
photo 1). 

This circuit varies from the one in 
the Western Digital application notes 
in the use of +5 V on some in- 
tegrated circuit pins (through a 
1k-ohm pull-up resistor) and a 
resistor/capacitor network that pro- 
vides a lag of about 45 ms on the 
7415161 counter’s CLEAR input (IC6, 
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pin 1) to insure that it is cleared on 
power-up. 

In order not to make any irrevers- 
ible changes іп the printed-circuit 
board of the TRS-80 Expansion Inter- 
face, the three connections to the 
FD1771 floppy-disk controller can be 
made through a 3-pin length of a dip 
strip, a type of socket. Remove the 
1771 from its socket and carefully 
bend pins 25, 26, and 27 out from 
their normal position. Then reinsert 
the 1771 into its socket and push the 
3-pin dip strip onto the three pins 
sticking out. 

Pin 25 must be connected to 
ground when using an external data 
separator (pin 25 is normally pulled 
up to +5 V for internal data separa- 
tion). Pins 26 and 27 are the separated 
clock and data inputs to the 1771. 
The raw data from the disk drive to 
the external data separator is avail- 


able at pin 8 of integrated circuit Z32 
in the Expansion Interface, and the 2 
MHz clock signal is picked up at pin 3 
of Z25. 

All signals are sent to Expansion In- 
terface connector J1 and are available 
on the internal expansion connector 
inside the additional circuitry com- 
partment. Ground is available on 
pins 41 and 42 of that connector, and 
+5 V is available on pins 39 and 40 
(see the right edge of the second page 
of the Expansion Interface schematic, 
page 41, in the Radio Shack Expan- 
sion Interface manual). 

I measured the current required to 
operate the external data separator 
(using LS-type integrated circuits) 
and believe that the 40 mA it draws is 
certainly less burden on the Expan- 
sion Interface power supply than the 
RS-232C interface that might use this 
position. li 


Introducing the 
RM 65 line of 
microcomputer 
boards. 


The RM 65 line gives you 
the options and flexibility to 


design precisely the micro- ` 
computer systems you need. 
And you can do it quickly ` 


and economically. Because 
you're offered so many 
design alternatives. 

Application software for 
the RM 65 line, for example, 
can be programmed ina 
number of languages: 
BASIC, PL/65, FORTH and 
Assembly Language. 

RM 65 uses a mother- 
board interconnect concept 
$0 any card will fit any slot. 

You can choose either 
edge connector or Eurocard 
versions. 

And a set of card cages 
allows a broad variety of 
packaging options. 


Play 
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ШІТІІІГІТІІГІТІТІІІІІ11111. 
ГІТІТІТ11111111111111111! 


A 


= ee Amb. 


Intelligent Peripheral 

Controller Modules 

* /EEE-488 Bus Interface 

* Floppy Disk Controller 

* CRT Controller 

Accessories 

* 4 and 8-slot Card Cages 

* Design Prototyping 
Module 

* Extender Module 

« Single-Card АМ 65 
Adaptor 

* Adaptor/Buffer Module 


Single Board 

Computer Module 

R6502 CPU, 2K bytes 

static RAM, 16K bytes 
PROM/ROM capacity, an 
R6522 VIA and support | 
circuitry on a single RM 65 
module. 


Memory Modules 

«ВК Static RAM 

«32K Dynamic НАМ 
“76К PROM/ROM 

| Input/Output Modules 
* GP 1/0 and Timer 

| *ACIA (RS232C) 


th a full deck. 
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Rockwell. Your 
systems source. 
Your functional system can 
be economically developed 
on the AIM 65 Advanced 
Interactive Microcomputer. 
Atless than $500, AIM 65— 
based on the high perform- 
ance H6502 microprocessor 
—is the lowest cost develop- 
ment tool available for any 
board level system. 


Rockwell stands ready 
with the system and appli- 
cation assistance your pro- 
ject requires. Call Rockwell 


‚ for more literature. Or to 
у schedule time at one of 


Rockwell's system devel- 
opment centers. 

Hockwell International, 
Electronic Devices Division, 
P.O. Box 3669, Anaheim, 

CA 92803. (800) 854-8099 
(In California 800-422-4230). 


an 


Rockwell 


International 


..where science gets down to business 
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hat can you say 

about a game 
that takes your breath 
away? There are not 
enough superlatives to 
describe Star Raiders. 
Just as the VisiCalc 
software package from 
Personal Software has 
enticed many people in- 
to buying Apple II 
computers, Im sure 


that the Star Raiders j | É е | P ira Ri Таз 


software cartridge from 
Atari Inc has sold its 
share of Atari 400 and 
800 computers. 

What is Star Raiders? 
It's a video arcade game 
that isn't hungry for quarters. I first saw Star Raiders 
at the West Coast Computer Faire in May 1979, and in 
the two years that have passed since the first public 
viewing of the game, no one—I repeat, по one—has 
created either a home-computer game or a coin-oper- 
ated video game that is better than Star Raiders. (This 
fact is even more surprising when you consider the 
speed with which new standards are set in this in- 
dustry.) 

For the people who haven't seen Star Raiders in ac- 
tion, I'll attempt a brief description. Star Raiders is 


Why spend all those quarters on arcade games? With a 
microcomputer and a few weeks worth of arcade money, 
you can enjoy at home microcomputer games that are just as 


good as (and sometimes identical to) the popular coin-oper- ` 


ated video arcade games. BYTE's Arcade is an occasional fea- 
ture that reviews the best of these fast-action games. If you 
would like to review or give an opinion of a favorite micro- 
computer game of this type, please write to: BYTE's Arcade 
Editor, POB 372, Hancock NH 03449. 
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Star Raiders 


Gregg Williams, Senior Editor 
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Photo 1: The view from the bridge of the Star Raiders ship 
during a hyperspace jump. A static photo cannot do justice to 
the excitement you feel as stars streak by prior to the jump. 
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loosely modeled on the 
"Star Тгек”-уре game 
that has been running 
on micro- апа larger 
computers for the past 
eight years. You, as 
commander of a star- 
ship, must search out 
and destroy all enemy 
spaceships in the galaxy 
(which is subdivided in- 
to a rectangular array 
of units called “sec- 
нии tors”), Of course you 
have only a certain 
amount of energy, and 
when you fight an 
enemy ship that is in 
the sector you occupy, 
it can fight back and damage your ship. 

Star Raiders is a descendant of this kind of game in 
the same way that the new pocket computers are 
descendants of a four-function mechanical adding 
machine. The many innovations in Star Raiders make 
you feel that you are actually piloting the spaceship in- 
stead of just typing in commands (and endlessly press- 
ing the ubiquitous RETURN key). 

Star Raiders has color, sound, and joystick input to 
make the game more realistic, but the feature that 
gives it life is its real-time animation. When you patrol 
a sector, you see a field of stars passing you in all 
directions, as if you were actually moving through a 
three-dimensional field of stars. When you steer the 
ship using your joystick, the stars outside your ship 
veer realistically in the opposite direction. Enemy 
ships (called Zylons) appear from above or below, 
receding in size as they speed past. A battle claxon 
sounds when you enter a sector containing enemy 
ships. Attacking Zylons shoot balls of energy at your 
ship; if they hit, your shields flicker and you hear a 
destructive crash. And the hyperspace effect (used to 


"Pascal-1 
helps our customers 


meet complex, real-time 
EL needs? 


More than 125,000 
microcircuit 
resistors per hour 
can be adjusted by 
ESI's PDP-11/04 
controlled laser 
trimming systems. 
The Pascal-1 
compiler has given 
ESI fast, precise 
control since 1976. 
Е5І5 Don Cutler 
says, "Pascal-1 
offers two big 
advantages— 
real-time perform- 
ance and real 
problem-solving 
power." 


Precise control in 
milliseconds. 


Controlling а laser beam 4 
to 8 microns in diameter, 
the ESI system moves the 
laser beam positioner at 
accelerations up to 3.5 
G’s, directs a trim cut, 
and decides where to go 
next, fast enough to trim 
35 resistors per second. 
The Pascal-1programs di- 
rectly control all aspects 
of the trimming system. 
Some ESI customers use 
the laser trimmer to ad- 
just the circuits of such 
devices as air flow trans- 
ducers, audio filters, 


01-588-0667 Holland: N.H.C.S., B.V., Haarlem/Tel: 023-234951 


and heart pacers, with 
the microcircuit activated 
to simulate operation. 
Pascal-1 handles these 
processes with speed and 
precision. 


Easy-to-follow 
programming. 

Writing correct code is 
easy because of the logi- 
cal structure and clarity of 


Don Cutler, Chief Systems Engineer, 
Electro Scientific Industries, Inc. (ESI), Portland, Oregon 


the language. 
ESI en- 
gineers 
save de- 
sign and de- 
bugging time by 
writing control software 
in Pascal-1. ESI's custom- 
ers also apply Pascal-1 to 
their own specialized 
production processes. 


Oregon 
Software 


2340 Southwest Canyon Road 
Portland, Oregon 97201 
(503) 226-7760 • TWX 910-454-4779 


DISTRIBUTORS: Australia: Network Computer Services, Sydney/Tel: 290-3677 England: Real Time Products, London/Tel: 


Japan: Rikei Corporation, Tokyo/Tel: 345-1411 


Left: Pascal-1 controls 
0) ЕСІ/5 laser trimming 
system. The laser re- 
pairs semiconductor 

і memory chips, replac- 
ing faulty cells with 
alternates. 


Below: ESI dominates 
the industry in the 
computer-controlled 
laser adjustment of 
microcircuits, Pascal-1 
programming flexibility 
' gives ESI access to 

\ many different 

№ markets. 


Free case study. 


Read why ESI, one of 
Oregon Software’s 1700 
customers, chose 
Pascal-1. Order vour free 
copy of this eight-page 
case study by calling 
Oregon Software collect 
at (503) 226-7760 or by 
using the reader service 
card. 


West Germany: 


АС Copy, Aachen/Tel: 0241-506096 West Germany: Periphere Computer Systems GmbH, Munchen/Tel: 089-681021 
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Photo 2: The Star Raiders Galactic Chart. Each square 
represents a sector of space. The star symbols represent sectors 
containing starbases; all other squares marked with symbols 
represent sectors containing Zylon enemy ships. Your ship is 
located in the square near the center, marked by a small dot. 


“Star Ттек” 


Photo 3: The view from the bridge during combat. 
games were never like this! When you occupy the same sector as 
enemy ships (here, top and bottom center) their size will 
increase and decrease as you move toward or away from them. 


At a Glance 


Author 
Doug Neubauer 


Name 
Star Raiders 


Format 
Game cartridge 


Type 
Arcade-style game 


Language 
6502 machine language 


Manufacturer 

Atari Inc 

Consumer Division 
1195 Borregas Ave | 
Sunnyvale CA 94086 
(408) 745-2000 


Computer 
Atari 400 or 800 


Documentation 
10 pages, 22 by 28 cm 
(8У: by 11 inches) 


Price 
$59.95 


move you from one sector to another) must be seen to be 
believed! 

I could continue to describe the intricacies of Star 
Raiders, but words cannot evoke the sensation of actual- 
ly playing the game. To Doug Neubauer of Atari, who 
wrote Star Raiders, my unbounded thanks. To all soft- 
ware vendors, this is the game you have to surpass to get 
our attention. And to Atari, I can only say that if you of- 
fer us games like this, we can't refuse. 8 


Super Nova 


Bob Liddil, POB 66, Peterborough NH 03458 


Arcade video games are extremely popular throughout 
the world. It would seem natural, therefore, that these 
games would take hold in the TRS-80 marketplace, where 
good graphics programs are in short supply. There is, to 
be sure, a good deal of mediocrity on the market, such as 
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early versions of Space Invaders. Super Nova, however, 
is an example of how well a program can be created if its 
designer takes enough time and care with it. 

The instant the program (a standard machine-language 
system tape) is loaded, Super Nova spins into a stunning 


Circle 41 on inquiry card. — 


AT AN INCREDIBLE PRICE — 


ғ 1 


-JUST $399. ШГ 


f - - ене 


Тһе Uni-Hammer Replaces Seven... or More. 


Revolutionary? We don't know what else to call it. 
An impact printer with a single rugged hammer, rather 
than the seven or more individual solenoids and print . 
wires found in conventional dot matrix printers. 

At an incrediole unit price of $399! 

Because of the unique Uni-Hammer design, the 
GP-80M is smaller and simpler than other dot matrix 
printers yet costs considerably less. Which makes it à 
natural for OEMs needing compact, reliable, low cost 
printers for system use, and also for the personal or small 
business user who wants a quality impact printer at the 
lowest possible price. 


A Product of the Seiko Group 


The GP-80M is manufactured by Seikosha and 
exclusively distributed in the USA by Axiom. It took a 
company such as the Seiko group, worlds largest watch 
manufacturer, with vast experience in the design of small, 
intricate, precision products, to come up with a totally 
new concept in dot matrix printing. 


Hou) the Uni-Hammer UJorks 


The GP-80M, which prints both graphics and 
alphanumerics, uses a rotating platen with protruding 
splines positioned behind the paper (see diagram). 
The character or graphics image is created бу multiple 
hammer strikes in rapid succession as the print head 
advances across the paper. The precision gear train 
assures exact positioning of the print hammer relative 
to the splines on the platen, to provide excellent 
print quality. 

A Complete Printer 


The GP-80M has features comparable to printers 
selling for thousands of dollars. These include upper/ 
lower ASCII character sets, ribbon cartridge, 80 columns 
at 12 characters per inch, adjustable tractor feed, original 
and 2 copies, 30 characters persecond, and full graphics 
with a resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 


Plenty of Interfaces 


Interfaces include Centronics parallel, №5939С, 
serial TTL, ЭОтА current loop, IEEE-488, Apple, TRS-80, 
РЕТ, НР-85... and more. 

See the GP-80M in action at your local 
computer store, or write for the distributor in 


AXIOM CORPORATION 


1014 Griswold Avenue * San Fernando, СА 91340 
Telephone: (913) 365-9591 + TWX: 910-496-1746 


Photo 1: The Super Nova game in play. 


three-dimensional starburst display that looks so real it 
makes you dizzy. The depth of field is absolutely star- 
tling. This is the most striking high-speed animation 1 
have ever seen (with the possible exception of the hyper- 
drive display of Atari’s Star Raiders. The graphics work 
in Super Nova is fast, stunning, and very uncharacteristic 
of TRS-80 games. 

As with its coin-operated counterpart, Atari's 
Asteroids game, the object of Super Nova is to destroy 
objects that appear on the screen while avoiding your 
own destruction. Meteors, of all shapes and sizes, make 
up the bulk of these targets. When you hit the larger 
asteroids, they shatter into smaller and smaller chunks, 
and, if you're lucky or skillful, they finally disintegrate. It 
should be noted that the supply of meteors is unlimited. 

Not content to menace the player with mere rocks hur- 
tling through the void, Super Nova thoughtfully provides 
missile-firing alien spaceships. Three less-dangerous craft 
appear when there are six or less meteors on the screen. 
Two larger ships, worth more as targets, appear when 
you reach a score of 10,000 points. 

Some of the aliens have special shields that allow them 
to pass harmlessly through meteors. Not so for your 
fighter—touch something, anything, and you're des- 
troyed. The game ends when you have lost three ships. 

Super Nova has a well-thought-out keyboard setup 
that enhances the playability of the game. Five keys con- 
trol your ship's action in a fashion similar to the buttons 
supplied in coin-operated video games. The R and T keys 
turn the ship counterclockwise and clockwise, respective- 
ly. The O key applies engine thrust in whatever direction 
the ship is pointing, and the P key fires your missiles. 
Finally, the space bar launches the ship into hyperspace. 
The keys are located so that you play the game with the 
first two fingers of each hand touching the keys and 
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At a Glance 


Name Format 
Super Nova Cassette 
Language 


Type Z80 machine code 
Arcade-style game 

Computer 

TRS-80 Model I with 
16 K bytes of memory 


and Level I or Level II 


Manufacturer 
Big Five Software 
POB 9078-185 


Van Nuys CA 91409 | BASIC 
Price Documentation 
$14.95 1-page insert sheet 


either thumb working the space bar. 

Super Nova would be an enjoyable game if it had only 
the features I've described so far, but it offers even more. 
This game has refinements that distinguish a truly great 
computer game from a good one. The propulsion for- 
mula used to control the behavior of your ship, for exam- 
ple, is Newtonian in nature, closely simulating the actual 
response you would expect from a real spaceship. Going 
too fast or too far? Turn your ship in the opposite direc- 
tion and increase thrust just enough—remember, op- 
posite thrusts cancel each other out—and your ship 
stops. 

The rotation controls (the R and T keys) turn the ship 
in 45° increments, which is the best you can do with the 
limited TRS-80 graphics. As a last resort, hitting the 
space bar throws your ship into hyperspace. So if three 
large meteors and an enemy ship are converging on you 
from different directions, this action might save you. 1 
say might because a hyperspace jump ends with your ship 
popping up anywhere on the screen. Since there are 
obstacles everywhere, you may find yourself in a worse 
position than when you started. 

Game programs that cross my desk receive many a 
trial, but none is so grave or deadly as 12-year-old 
Richard's, my young neighbor and resident computer- 
game buff. With his attention span of less than 5 minutes, 
he rips through normal TRS-80 games with uncanny 
speed. His response to Super Nova, however, was an en- 
thusiastic “Excellent!” He stayed with it for 3 hours, until 
his mother appeared to drag him away for homework. 
There is no higher recommendation available. 

In summation, Super Nova is fast, entertaining, and 
professional. It is well worth its $14.95 price tag. I fully 
agree with Richard—Super Nova is excellent! № 
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If you аге still searching for quality software for your small business 
computer, search no more. Designer Software™ is pleased to 
announce PHOENIX”, the first line of microcomputer software to 
include professional word processing and general accounting. 

| WORD PROCESSING 
We know word processing. А year-and-a-half ago the owners of 
Designer Sofiware" wrote a well-knawn word processor for 


‚ another company. In the last 18 months we've learned about other 


features you want in a word processing package. PHOENIX" 
Word Processing reflects our experience. It is more powerful and 
flexible than other word processing packages you can buy. And 
since we designed "human engineering" into PHOENIX" Word 
Processing from the beginning, it can compete, feature for feature, 
with expensive dedicated word processors. 

Many people have -remarked that the user's manual we wrote 
earlier was the best ever for microcomputer software. Even so, we 
felt that we could have made it more accessible to the non- 
technical user. With PHOENIX™ Word Processing we have a 
separate Training Manual with beginning, intermediate and 
advanced levels. By allowing you to work at your own level, we 
have made the learning process easier and less intimidating, 

ACCOUNTING 

All five PHOENIX™ general accounting packages (General Ledger, 
Accounts Receivable and Payable, Payroll and Inventory) were 
designed by CPA’s based on similar packages from mini and 
mainframe computers. The programs are COBOL with an integral 


Designer Software 


HOUSTON 


software 


assembly-language data base. They are fully integrated to allow 
automated posting to the General Ledger. An internal screen 
handler permits full-screen data entry for speed and ease of use. 
Although we made cosmetic enhancements prior to distribution, the 
basic programs have been user-tested for at least eighteen months. 


PHOENIX™ Accounting also includes a growing number of specific 
application packages. We have completed or scheduled for 
completion Fixed Assets, Tenant Processing, Mail Management, 
Financial Projections and Time/Billing. Each package stands alone, 
but many also work in conjunction with other PHOENIX™ packages. 
For example, PHOENIX™ Mail Management will work very well by 
itself, but we also designed it to fit in easily with the merging 
capabilities of PHOENIX" Word Processing. 


With PHOENIX™ Accounting we have, as always, given special 
attention to documentation. Not being content to describe which 
buttons to push, we have taken the time to explain the accounting 
principles behind the programs and how eoch package fits into an 
automated office. To this end we created the fictional town of 
Smallville with a fictional company, Moustache Manufacturing. By 
seeing how Mr. Small and his employees use PHOENIX™ Account- 
ing at 2M, you learn to apply it to your office os well. The Smallville 
sections are amusing as well as informative, and you will likely read 
the manual just to find out what Sidney, Mr. Small’s incompetent 
brother-in-law, will do next. 


If you want to know what PHOENIX" Word Processing and accounting can do for 
your business, call, write, telex or use The Source to request more information. 


3400 Montrose Blvd e Suite 718 е Houston, Texas 77006 
(713) 520-8221 ө Telex 790510 ө Source TCU671 


Designer Sofnvare and PHOENIX are trademarks of Palantir, inc. 


Tranquility Base 


Robin Moore, Warner Hill Rd, RFD 5, Derry NH 03038 


Bill Budge has written a lunar-lander-style arcade game 
for the Apple II. Called Tranquility Base, the game uses 
Apple high-resolution graphics to portray the lunar- 
lander module and the moonscape below. The player at- 
tempts to bring the lunar module out of orbit and land it 
safely on one of several flat areas on the lunar surface. A 
fixed amount of fuel is provided, and the score is based 
on the number and quality of successful landings. 


Playing the Game 

The game is simple, although not necessarily easy to 
play. A key is pressed to start the action, and the lunar- 
lander module appears, orbiting from left to right over a 
detailed moonscape. The rockets are controlled with the 
Apple Il's game paddle 0, while the 41” and "2" keys on 
the keyboard adjust the rotational attitude of the lander. 
Each keypress rotates the ship slightly in one direction or 
the other. There аге no steering rockets, so the lander's 
horizontal motion must be controlled by rotating the ship 
and using the main rockets. 

It is difficult to make a successful landing. The landing 
areas are never much larger than the width of the ship, 
and the rocket control is quite sensitive, so you might 
cause the ship to take off just as you are gently touching 
down. If the lunar module touches anything except a flat 
landing area, it crashes and explodes. Landing too quick- 
ly can also cause a crash and an explosion. The score for 
each successful landing is derived from the horizontal and 
vertical velocities of the ship when it touches down. 
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Graphics and Sound 

Consistently excellent graphics are a hallmark of Bill 
Budge’s games, and the Tranquility Base graphics are no 
exception. From the title display that shows the lunar 
module, moonscape, and starfield (with little apples as 
planets) to the final module explosion, the graphics are 
great. The lunar module is nicely detailed, and when it 
explodes, pieces fly off and tumble in various directions. 
Even the rocket flame is detailed: it flickers realistically 
and provides visual feedback by smoothly changing size 
as the rocket thrust is varied. 

When the lunar module orbits off the right edge of the 
screen, a new section of scenery snaps into view below, 
and the lander orbits in from the left. Tranquility Base 
also provides a close-up view of the lander and the moon- 
scape when the lander is a certain distance from the 
ground: this will help you make a smooth landing. Fuel 
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Extra paper widths Extra alphabet selection — 
to 381 mm (15") ñ B ñ — - 


| English, German, Japanese 
and Swedish 


Extra sharp 
and clear 

9x7 

dot matrix 

print letters 


Extra advantage 
of bottom or back 
paper loading 


Extra 
paper-saving 
print 
compression 
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level, horizontal and vertical velocities, and altitude are 
displayed in text form below the graphics display. This 
aspect might have been improved by using analog dis- 


Format 
54-inch floppy disk 


Name 
Tranquility Base 


Language 
6502 machine language 


Type 
Arcade-style game 


Computer 

Apple II or Apple II 
Plus with one disk and 
32 K bytes of memory 


Manufacturer 
Stoneware 

50 Belvedere 

San Rafael CA 94901 


Documentation 
Instructions in game 


Price 
$24.95 


Author 
Bill Budge 


To Place An Order 
From Outside Texas 
1-800-231-3680 


MARYMAC INDUSTRIES, INC. 


Вааю Shaek 


plays simulated with graphics. 

Most arcade-type games make extensive use of sound 
effects to enhance the realism of the simulation. Unfor- 
tunately, Tranquility Base takes little advantage of the 
Apple Il's sound capabilities. Sound is used when the 
lander crashes and explodes, but it is not very realistic. I 
would have preferred some rocket-motor sounds varying 
with the thrust level, and perhaps a warning tone to in- 
dicate unsafe landing parameters. 


Conclusions 

eTranquility Base is a medium-speed lunar-lander- 
style arcade game with excellent graphics. Like most of 
Bill Budge's games, it is well done and functions flawless- 
ly. 

eThe game is fairly difficult to play, enough so that it 
tends to discourage some new users. After a little prac- 
tice, however, it becomes more enjoyable and exciting. 

eWhether or not Tranquility Base is worth $25 
depends on how much you enjoy the game and how often 
you play. I suggest that you try it out at a local computer 
store before you make a decision. lB 


Questions & Answers 
& Orders 
Texas 1-713-392-0747 


Store /G-189 
AUTHORIZED SALES CENTER 
BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack? dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack? stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon.-Sat. 9-6 . We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 


21969 Katy Fwy, Katy (Houston), Texas 77450. 


WE OFFER ON 
REQUEST 


WE ALWAYS 
OFFER 


Federal Express zi NO extra charge for Master Charge 
[sss үт or Visa 
Houston Intercontinental Airport И — М1 We always pay the freight and 
Delivery In stock TRS-80 Modal insurance 
H end Ш 
U.P.S. BLUE а ИЛ Toll free order number 
No Tax on Out of Texas Shipments! E Е 
References from people who have E ИЛ Our capability to go to the giant Tandy 


И bought computers from us probably 
in your city 


Save 
10% 15% 


Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 


stock. 
ED McMANUS OR MORE JOE McMANUS 
= Model І P=] In Stock СТ 


114 May 1981 © BYTE Publications Inc 


Circle 229 on inquiry card. 


APPLE * ARMCO * АТАУ!” BANK OF LOUISVILLE 
e BAYLOR UNIVERSITY * BECHTEL * BELL TELEPHONE 
* BOEING * BORDEN * BYTE MAGAZINE * CALIFORNIA 
DOE * CENTRONICS * CHASE MANHATTAN BANK 
e СОМРОЗНОР * CONSUME COMPUTER MARKET 
ING * COX CABLE ' V/SPOKANE * DUKE UNIVERSITY 
MEDICAL CENTER * EASTMAN KODAK * GEN RAD 
• HARRIS SEMICONDUCTOR * HARVARD UNIVERSITY 
* [BM * ITT SEMICONDUCTOI * JONES & LAUGHLIN 
STEEL * LOYOLA UNIVERSITY * MATADOR PIPELINE 
e MICHIGAN STATE UNIVERSITY ° MOUNTAIN HARD 
WAHRE * NATIONAL EYE [RESEARCH FOUNDATION 
° NCR * ORTHO PHARMACEUTICAL * PACIFIC 
BANCORPORATION * PEABODY MUSEUM HARVARD 
* SAVIN * SENTRY INSURANCE * SOUTHWEST FILM 
LAB * SWEETHEART PLASTICS * TEAM ° LHISIET-WAY 
FOOD SERVICE * TOSHIBA INTERNATIONAL * US 
COAST GUARD * US. FOREST SERVICE * UNIVERSITY 
OF МАМ! * WALTER REED ARMY MEDICAL CEN 
TER * WASHINGTON UNIVERSITY * WESTINGHOUSE 
* WILSON GAS PROCESSING * WORLD WILDLIFE 
FUND * XEROX CORPORATION * YALE UNIVERSITY 


Hardheaded Software. 


Шу. folks on this list are not exactly impulse buyers. In fact, before they buy 
ything it's usually subjected to painstaking resear rch and evaluation. Each 
xi chose software from High Technology. 


In less than thirty minutes eir: prd can show you why our software would 
ri rn right for you, too. infinite variety of applications for your 
ue rom inventor ry control bs Қы ask for a demonstration today. 


High Technology Software Products, Inc., Р.О. В 
I В-14665. 8001 Classen Boulevard, Dklahoma City 
Oklahoma 73113 (405) oie -9900 


Technology ` 


Asteroids in 


Space and Planetoids 


Oliver Holt 
Old Nashua Rd 
Amherst NH 03031 


o 


ОРҮКТЕНТ (C) 1988 
Ads DPFIMAR 


Photo I: Asteroids in Space is the title of the Asteroids game for 
the Apple from Quality Software. It is similar to the actual ar- 
cade game; the spaceship is controlled via the game paddles. 


Photo 2: Planetoids is Adventure International's offering. The 
use of machine-language programming combined with high- 
resolution graphics results in smooth action without a jittery 
picture. 
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Asteroids by Atari Inc is certainly one of the most 
popular arcade games in this country, inspiring people of 
all ages to deposit their quarters with devotion. Due to 
this popularity, it was only a matter of time before a 
home-computer version was developed. Asterqids іп 
Space (by Quality Software, referred to as QS) and 
Planetoids (by Adventure International, or AD) both 
closely simulate the Atari game, in which a player must 
destroy asteroids and alien ships by accurately firing a 
laser. An off-target laser shot or slow response is fatal. 
The Apple’s high-resolution graphics capabilities allowed 
the authors to reproduce almost exactly the display 
features of the original game. Both games skillfully 
employ realistic sound effects. The two versions use game 
paddles to control the motion of a spaceship and to 
fire lasers, but because of differences in the method of 
control used each game has a unique feel. 


Planetoids 

On start-up, Planetoids (from AI) displays a menu that 
includes several levels of play. This menu is part of a 
HELLO disk program written in both Integer and Apple- 
soft BASIC, allowing use in either an Apple II or an 
Apple II Plus. The options in this menu give a choice of 
easy, regular, or hard modes of play, as well as a demo 
mode to display how the game works. 

In the easy mode everything on the screen is very 
explosive. Every planetoid particle has the potential to 
destroy your spaceship unless your laser beam gets to the 
particle first. (Points are based on the number of 
planetoids you destroy.) The regular mode is supposed to 
be an emulation of the actual arcade game, but it does not 
appear to be significantly different from the easy mode. 
In the hard mode, the planetoids behave differently; they 
migrate toward your ship as if pulled by gravity. This 
characteristic becomes particularly annoying when one 
of your ships is destroyed and you still have other ships 
left to play. At this point, the planetoids gather around 


You know what a monster a deadline 
can beif you have to face it without the 
proper tools. Arm yourself with an 
integrated set of programs, designed 
from the beginning for production use, 
all tuned to the single goal of producing 
reliable software. Pascal/MT+ is a fully 
integrated program production system 
including our compiler, debugger, dis- 
assembler and linker. _ 

Used by many companies, large and 
small, Pascal/MT+ produces high quality 
reliable products in an amazingly short 
amount of time. Our run-time library 
contains all the tools needed to begin 
program construction immediately. 
Pascal/MT+ produces efficient, small 
native machine code demanded by 
today’s product developers. All of our 
library routines and features work 
exactly the same on 16-bit systems as 
they do on 8-bit systems $0 you can 
increase your capability without re- 
writing any of your software. Your 
production quality products demand 
production quality tools. Order 
Pascal/MT+ now, call us today! 


Payment Terms: 
Cash, Check, UPS, C.O.D., 
Mastercard, VISA, 
Company Р.О. 


Arm Yourself W 


NOW! THE PACKAGE INCLUDES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. 


Cardiff, California 92007 


When You Have To Face A Deadline 


-— 


= 


Раѕсаі/ МТ + Features: 


An International Standard: 


Pascal/MT+ conforms to the ISO Standard 
for Pascal, our competition doesn't even 
come close! A report on the performance 
of Pascal/MT+ on the Pascal validation 
suite is included with each compiler. 


Modular Program Compilation: 


The Pascal/MT+ modular compilation 
mechanism allows construction of fully 
coupled modules and programs allowing 
the modularization of large programs 
without any sacrifice in either space or 
time efficiency. 


Efficient Native Code: 


All versions of Pascal/MT+ produce effi- 
cient, compact NATIVE OBJECT CODE. In an 
independent benchmark Pascal/MT+ out- 
performed all other Pascal compilers on 
our target machines. In addition it pro- 
duced the smallest final programs by 
including only the minimum run-time 
overhead necessary. 


MT Micro SYSTEMS 


1562 Kings Cross Drive 


(714) 755-1366 


ith Pascal/MT+® 


Totally Portable: 


Pascal/MT+ has been designed from the 
beginning to generate code for many dif- 
ferent microprocessors. Pascal/MT+ pro- 
grams you create today can bere-compiled 
to run on a more powerful machine 
tomorrow. All of the extended language 
features are present in every version of the 
compiler. This means you wont have to 
Start over when the customer demands 
more, more and more. 


Extensions: 


Pascal/MT+ has many extensions to the 
Pascal language too numerous to describe 
in detail here. Our 160 page user's guide 
describes the features and gives examples 
of how to use them. A short summary of 
features 15 listed below: dynamic strings, 
BCD and Floating point reals. AMD9511 
Support, bit, byte and unsigned word 
manipulation, 1/0 port access, a full imple- 
mentation of the NEW and DISPOSE heap 
and many others. 


Target Machines: 

Available now ... 8080, 8085 and 280 

Available soon .......... 8086, 8088 
Requires CP/M or CP/M86 


Pricing: 
8080/780—$475.00 
Others Call 


Communication Arts. Huntington Beach. CA 


—— ee a et ee ee el 


— At a Glance 
Name Language 
Planetoids 6502 machine language 


(has inenu programs іп 
both Integer and 
Applesoft BASIC) 


Type of package 
Arcade-style game 


Manufacturer Computer needed 
Adventure Apple II or Apple П 
International Plus with 48 K bytes 
POB 3435 of memory and one 


Longwood FL 32750 floppy-disk 


Price Documentation 

$19.95 One page with descrip- 
tion of the game; addi- 

Format tional instructions in 


the actual program. 


5%-inch floppy disk 


OWNERS 


UPGRADE your Н9 tor a fraction of the 


cost of a new terminal with these features. 


FLICKER FREE 


If Columbus would have had to wait for hls H9 operating at 600 baud, he might not have 
discouvered America. At last your computer can communicate with your НЭ eight times 
faster 14800 baud! without that annoying refresh interrupt that causes the screen to flash 
at rates greater than 800 baud. Faster listings. Faster program execution. Eight times 
faster. 


CURSOR CONTROL $29.95 KIT 534.95 ASSEMBLED 


Why IJmit your output to consecutive lines of your terminal? CURSOR CONTROL al- 
lows your computer to move the cursor anywhere on the screen. Add that professional 
touch to your displays by utilizing masking techniques. Functions included are; lett, 
right, up, down, lett and right 20 spaces, home and erase page. 


GRAFIX 


Open a whole new world to your output. The graphical display capabilities o! GRAFIX 
allow you to creale displays never before possible on the НЗ. 


LOWER CASE ENTRY 528.68 ASSEMBLED 


Now you can enter lower case characters from the keyboard. A Shift Lock key allows 
the keyboard to operate as the standard НӘ keyboard or to generate upper and lower 
case depending upon the Shift key as per anormal typewriter. 


LOWER CASE DISPLAY $34.77 ASSEMBLED 


Lower case capabilities greatly improve readability on terminals modified for 24 lines. 


KEY CAPS S12.50SET 4 ARROWS $1.00 


These quality contour key caps have molded-in alphanumerics, For that professional feel. 


$69.95 КТ 579.05 ASSEMBLED 


$59.95 KIT $69.95 ASSEMBLED 


Full Six Month Warranty —24 Line Compatible 


NORTHWEST COMPUTER SERVICES, INC. 
8503 N.E. 30th Ave. 
Vancouver, WA 98665 
(206) 573-8381 


«НӘ is a registered trademark of Heath Со. MASTER CARD and VISA welcome. 
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the spot where your next ship will appear, making it dif- 
ficult to escape without being destroyed. Sometimes your 
spaceship will reappear directly under a planetoid and 
explode before you even realize that your ship has 
(momentarily) returned. When this happens you have no 
choice but to sit there and watch your spaceships dwindle 
away with no hope of retaliation. 

Planetoids uses one paddle and the keyboard tocontrol 
the ship. You rotate the paddle to turn the spaceship and 
press the paddle button to apply thrust. The spaceship 
will continue to move in the direction it is pointed as long 
as the button is depressed, but it stops as soon as the 
button is released. Pressing any key on the keyboard fires 
a laser in the direction the ship is pointing. However, 
there is no provision for putting the ship into hyperspace, 
as in the original coin-operated version. 


Asteroids in Space 

Quality Software's Asteroids in Space has two choices 
on start-up, offering either a normal or demo game. 
When in demo mode, the spaceship randomly moves 
around in space shooting the laser beam in all directions 
until the ship itself is destroyed. Watching this can be 
useful if you have never played this kind of game before, 
but most users will want to go directly to the normal 
mode. This mode of play offers separate choices for 
either normal or fast lasers and asteroids. According to 
the documentation, higher scores may be obtained with 
either fast lasers or fast asteroids, or both. The game's 
difficulty increases, however. 

Both game paddles are used to control the action in this 
version. One paddle controls the movement of the space- 
ship, rotating it by turning the paddle, and thrusting it by 
pushing the button. However, this game incorporates 
momentum into the action of the spaceship, requiring 
you to use the thrust to slow the ship or to change its 
direction of movement. [[ have trouble playing this ver- 
sion because I spend all my time trying to stop my ship 
from moving....GW] Unlike the AI game, your ship can 
move in one direction while it fires in another. Lasers are 
fired using the game button on the other paddle. This 
method of control is harder to mentally and physically 
coordinate, making the game more challenging and frus- 
trating. This game, like Planetoids, does not have the 
hyperspace feature of the original Atari version. 

Scoring for both games is determined by the number of 
alien spaceships and asteroids (or planetoids) you can 
destroy. The QS version awards from twenty to thirty 
points for larger asteroids, more for smaller ones. Alien 
spaceships are worth up to 300 points. The AI game 
allows only ten points for the planetoids and up to fifty 
for the alien ships. 

The graphics in both games are very good, very similar 
to the original arcade game. All the objects move 
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> ; 
lug ‘into 


your. Apple or App te еже” 


Micro-S Sci disk system, ene ь 


Ç The Mice 
' tracks of: storage (versus the Apple disk II 


& Ms. rare compa bility, PLUS: | | 
Eres city, improv оппа 

hi gher relld bility. uude sav u^ 
E q № 


%і 
È COMPATIBILITY: _ 

_ With thousands of programs currently 
available i in Apple format—and many 
more being released every day—the 
ability to read and write diskettes inter- 
changeable with the Apple disk II system 
is a MUST The Micro-Sci disk subsystems 
offer this compatibility and more. Our disk 
system has а jumper-selectable boot PROM 
to move from DOS 3.2 to DOS 3.3, or to the 
language system at your fingertips. 


$ 
_ CAPACITY: 
-Sci A-40 system provides 40 


system which offers only 35 tracks). The 
А-405 5 extra tracks give you an additional 
20,000 bytes of storage. And for even 
greater capacity, check out our A-70 
system which offers a full 70 tracks of 
storage —exactly DOUBLE the storage 
capacity of the Apple disk II system! 


PERFORMANCE: 
Micro-Sci's disk systems abbreviated 
track-to-track access time of 5msec (versus 
15msec for the Apple disk II) means 


improved random disk access performance. 


RELIABILITY: 
Micro-Sci disk 

systems incorporate band-actuated head 
positioners for faster access and more 
accurate head positioning. Each disk sys- 
tem features Місто-5сі5 improved media 
centering system which provides uncom- 
monly accurate diskette registration, and 
virtually eliminates damage to the media 
centering hole. 


PRICE: 

The Micro-Sci A-40 drive, with controller, 
is priced at only $549; the second А-40 
drive is only $449. The large-capacity A-70 
disk drive with controller is only $699, with 
the second drive priced at only $599. 

Call or write us today to order yournew 
Micro-Sci disk system. 


17742 Irvine Boulevard, Suite 205, Tustin, California 92680 / Phone: 714/731-9461 / Telex: 910-346-6739 
Apple and Apple ІІ are registered trademarks of APPLE COMPUTERS INC., SAN JOSE, CALIFORNIA 


At a Glance 


Name Language 
Asteroids in Space 6502 machine language 


Computer needed 
Apple II or Apple II 
Plus with 48 K bytes 
of memory and one 
floppy-disk drive 


Type of package 
Arcade-style game 


Manufacturer 
Quality Software 
6660 Reseda Blvd 
Suite 105 

Reseda CA 91335 


Documentation 
One page with descrip- 
tion of the game; addi- 


Price tional instructions in 
$19.95 the actual program. 
Format 


5%-inch floppy disk 


smoothly without the annoying "jumping" or jitter effect 
predominant in lower-resolution video games and some 
of the poorer high-resolution graphics games. Sound 
effects were also similar to the arcade game, but I felt the 
QS version to be more realistic and of higher quality. The 
AI sounds were barely audible over the pounding of the 
keyboard while I was firing at objects on the screen. 


Conclusions 

Having played both games, I feel it's difficult to choose 
between them. The QS version offers different speed 
variations, while the AI version offers three levels of 
play. I like the AI version better because it can be slightly 
easier to play and there are three distinct variations to the 
game. The.more astute game player might prefer the 
greater physical dexterity and mind/eye coordination re- 
quired by the QS version. However, the games are dif- 
ferent enough to entice most people to own both. m 


A Public Service of This Magazine & The Advertising Council Ad 


Need help? 
Call us. z 


is counting 
on you. 
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The PASCAL SERIES 
By The 

Denver Software 
Company... 

A Breakthrough 

In Software 
Development. 


PASCAL TUTOR™ 

A step-by-step introduction for learning the basic Pascal 
programming language. Presented in a simple format and 
logical order, the PASCAL TUTOR™ uses clear examples 
to ensure complete comprehension and progress for the 
beginning Pascal programmer. 


The PASCAL TUTOR" is a computer-paced course of 
study, that includes two diskettes and a comprehensive 
tutorial manual. The manual provides instructions and the 
computer verifies the work, enabling the user to learn basic 
Pascal syntax and structured programming as quickly and 
efficiently as possible. 


PASCAL PROGRAMMER™ 

Save time and concentrate your efforts on application 
design rather than detail programming. The Denver 
Software Company has designed pre-tested, ready-to-use 
programs and routines which drastically reduce the effort 
normally associated with coding, testing and debugging. 


The PASCAL PROGRAMMER™ is a collection of linked 
intrinsic modules written in UCSD Pascal* which gives you 
a wide variety of functions that can be easily modified for 
specific applications. 

Five categories of modules are supplied: General Utility 
(for direct interaction between user and application), 
Sorting and Searching, Disk File Access, Report and 
Display, and Disk Copying. 

The PASCAL PROGRAMMER™ comes complete with a 
comprehensive user's manual containing source listings 
and examples, ideas and instructions for modifications and 
all needed operating instructions. The included diskettes 
have demonstration and utility programs, Source code, and 
ready-to-use library units. 


Because complete program listings are included in the 
manual, the PASCAL PROGRAMMER™ can be 
applied to any Pascal-based computer and used with 
either diskettes or hard discs. 


Suggested retail price, $90. 


*UCSD Pascal is a trademark of the Regents of the University 
of California. 


THE DENVER SOFTWARE COMPANY 


MANUFACTURERS OF MICROCOMPUTER SOFTWARE 


D TM 
36 Steele Street, Suite 19 * Denver, Colorado 80206 
Dealer inquiries welcome. 303 321-4551. 


Captain Schirra, one of the first Astronauts, 

flew all three missions—Mercury, Gemini 

and Apollb— during his 295 hours in space. 

His corttribution to he application of 

fiicfocomputer technology plus his expert 

knowledge and experience re valuable 

| assets in his role as adviser to 7 The Denver 

T SoftwareCampany — i 

| The Denver Software Company i Ба р 4 

- manufacturer of mhicrocomputer application 
software for business and home use; 

| _ emphasizing ease-of-use, с quality, and 

| economy 5i time and investment. DSC's = 
! business applications are developed “ 

| with the advice of the Big Eight 

| accounting firm, Peat 

| Marvack Mitchell & Co. 


НЕ ГУЕ КАЛ E i 
е mou =. | j Str Suite 19 19 ° ' Denver, сих 
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Programming Quickies 


Using Page Two with 
Apple Pascal Turtle Graphics 


Bruce Wallace, 333 Escuela 
Ave #316, Mountain View CA 94040 


So, you have Pascal up on your Apple and you’re 
ready to use the built-in turtle graphics. One of the first 
things you probably notice is that the Pascal manuals 
never mention which high-resolution graphics page you 
are working with. In fact, the manuals don’t even men- 
tion that a second page exists. Well, it does. And, it turns 
out to be fairly simple to use the unit TURTLEGRAPH- 
ICS on either page. There are three things to be con- 
sidered: 


1. reserving the page two memory space 
2. getting TURTLEGRAPHICS to plot on page two 
3. getting the Apple to display page two 


Before we get into graphics, we'll need a technique for 
PEEKing and POKEing. This can be done with the help of 
the following declarations: 


TYPE byte = 0..255; 
рар = PACKED ARRAY([O.. 1] OF byte; 
muititype = RECORD 
CASE integer OF 
1 : (intiinteger); 


2 : (ptr:tpab); 
3 : (dptr: integer) 
END; 


A variable declared to be of type "multitype" can be 
referred to as either an integer or a pointer variable. This 
leads to the following definitions: 


PROCEDURE poke(addr:integer; value:byte); 
VAR local:multitype; 
BEGIN 
local.int : = addr; 
local.ptr!(0]: = value 
END; 


FUNCTION peek(addr:integer):byte; 
VAR local:multitype; 
BEGIN 
local.int : = addr; 
peek : = local.ptrt[0] 
END; 


Now that we can access memory directly, we need to 
reserve the memory space for high-resolution page two; 


122 May 1981 © BYTE Publications Inc 


otherwise, Pascal might try and use it for stack or heap 
space. The UCSD extension routine RELEASE will do the 
trick for us. Assume that “save” is declared to be of type 
"multitype." The code segment: 


save.int := 24576; 
release(save.dptr); 


will reserve all of low memory up to address hexadecimal 
6000 (24 K). This is done once at the beginning of your 
program. 

Next, inform TURTLEGRAPHICS which page it is to 
use. Do this by placing a 2 or a non-2 value into a par- 
ticular memory location for page-two or page-one plot- 
ting, respectively. A pointer to this location resides as the 
eighth entry in a pointer table. The table itself is pointed 
to by the contents of absolute locations 254 and 255 
decimal. This leads to the following routine, which sets 
the page to be plotted on: 


PROCEDURE setdraw(paget:boolean); 
VAR local:multitype; 
BEGIN 
local.int : = 254; 
local.int : = local.dptrl + 14; 
IF pagel THEN local.dptr! := 1 ELSE 
local.dptrt :— 2 
END; 


Finally, we must be able to switch the page that Apple 
is displaying. After we are in the high-resolution mode 
via a call to GRAFMODE, we simply PEEK or POKE as 
we would in BASIC. Using the above PEEK or POKE 
routines, access — 16299 or — 16300 for page two or page 
one, respectively. 

In general, INITTURTLE only works with page one, 
and, in fact, it even resets the display mode to page one. 
Use FILLSCREEN to clear page two. Also, the turtle posi- 
tion is not moved when changing the high-resolution 
page via "setdraw" above. For example, if you left off 
plotting at x,y position 50,50 with an angle of 45°, that's 
where you will start plotting on the other page. 

Armed with these handy code segments, you can now 
get smooth animation by flipping from page to page. This 
should open up new possibilities for Apple Pascal graph- 
ics users. Ш š 


Lifelines. 


The serious publication 
for the serious 
software user. 


Ш From the Software 
Evaluation Group: A 
thorough assessment of 
Condor’, A Database 
Manager. 


Ш BASIC Comparisons: Part Il 
of the SBASIC* Review. 


ША careful look at РМАТЕ*, 
A New Text Editor. 


*Condor is a trademark of Condor Computer Corporation. 
'SBASIC is a trademark of Topaz Programming. 

"РМАТЕ is a trademark of Phoenix Software Associates, Ltd. 
“CP/M is a trademark of Digital Research, Inc. 
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Lifelines is the publication 
dedicated to keeping you 
up-to-date on happenings 
in the explosive micro- 
computer world. 


Lifelines specializes in news about software for CP/M* 
and similar operating systems. 


Lifelines does it with a guarantee of high 
level, in-depth analysis of software uses and 
capabilities. 


Lifelines does it with valuable information 
necessary to make intelligent software buying 
decisions. 


Lifelines does it withthe latest 
information on The CP/M Users Group. 


Lifelines does it with thought provoking 
discussions on many of the more controversial issues 
facing computer users. 


How сап you live without Lifelines? 


Subscribe Now! 

$18.00 for twelve issues: U.S., Canada, and Mexico. 
$40.00 for twelve issues: all other countries. 

$2.50 for each back issue: U.S., Canada, and Mexico. 
$3.60 for each back issue: all other countries. 


All orders must be pre-paid by check to: LIFELINES, 
1651 Third Avenue, New York, МҮ. 10028— Checks 
must be in U.S. $, drawn on a U.S. bank. Or use your 
VISA or MASTERCARD. Call (212) 722-1700 
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PM65 Expansion Accessories for 
the Aim-65 

Call for specs and prices. 

Forth for Rockwell AIM-65$195.00 
ROCKWELL AIM 65 

Our AIM system includes 4K AIM 
with BASIC interpretor assembler. 


CompuMart carries the entire 
Commodore line of computers, 
peripherals, and accessories— 
call our sales force today for 
complete prices and specs. 


The CompuMart/Commodore 
Word Processing System 


We TE the most complete 
inventory of Apple computers, 
peripherals, and software. CALL 
| Our Best Selling Apple System: 
Save over $250 on our most 
popular Apple System. System 

| includes a 48K Apple П Apple 


Disk. DOS33, & Controller, and a HARDWARE ACCESSORIES FOR Get crisp. letter quality output Power Supply. Cassette recorder 
nm R. Mod RF mad ^ oo | APPLE and ease оГ operation that's & ҚАТЫСЫ әліп 99 
| i Silentype Printer w/x face $635 | unsurpassed. This system 
COMPUMART Sale кір” үа Super Sound Generator includes a Commodore 8032 32K PL65 High Level а: 12500 
| mono) $159 stereo үү! ‚ а 4040 Dual Disk, a C-lto i : 
SOFTWARE FROM APPLE mes e бөгө жн Ман олы Ұл Paper forthe Aim (roll) 6250 
Apple Plot The perfect graphic ght Rockwell's 4-slot 


Pro 4 Plus (all cables included). 
Call for details and low prices. 
List $5685. COMPUMART $4995. 


[А complete system including a 
Dual Disk Drive, Tractor Printer, 


complement for Visicalc. $70.00 
Dow Jones News & Quotes 
$95.00 
Adventure (Uses 48K) HERR OO 
DOS Tool Kit $75.0 


XO Controller (plugs into =. 
$49 


dle port) Motherboard (sale) $175.00 


Fourth for Rockwell AIM-65 $175.00 
850 Interface w/Cable $24995 


Mountain Computer—Expan- 
sion accessories for your Apple 
Introl—lO System $28 


Apple Fortran $200.00 | Super Talker $299 | and ап 8O column 32K CPU for NEW SUPER SPECIAL 
——— EPS oe cel ао алаан 
soltware us board w/Keyboar n ea. e51 , ! T 7 
Visicalc $149.00 | filter > * $199 | List 53:985. CompuMart $3635 EN деле System нана НР 
Desk Top Plan $99.00 | Clock Calendar $280 ‚ ROM Drawer, MassStorage 
NEW FROM MUSE | А мыт 550 New accessories from ROM. 5'A4 " Single Master Flexible 
The Voi $3995 R УГА аш CISSIE $65 Commodore tor Commodore Disc Drive. HP-IB Interface Mod: 
e улық я OM Writer $175 | vizicalc 6199 | ше. 2 meter НРІВ cable $4249. 
Super Text $150.00 | 16 Channel A to D Converter Word Pro 4 $299 
a 54995 | 5350 Ozz the Information Wizard $395 | HP-65System—Save S400 on НР. 
| Miscellaneous Apple II Woercratt 8D 6395 85 Accessories with purchase of 
Accessories. From VIDEX!— Video Term. TeaePrestacition Plemmer 6495 | on HP-85. Order accessories with 
Easy Writer (8O col, need a ВО Col x 24 line, 7 x 9 Matrix plug | po, Б ғыл Portfolio Tow HP-85 and we will save you 
Videx) $249.0O | in compatible board for the Mgmt System $149 400 off the — | rice of 
NEW from Apple for the Apple Apple IL Price $325 without _ Беван Tee Сейепірней 659 those accessories. VE $400! 
П. | S: EPROM. With graphics Assembler Development HPSSAC ORIES—We carr 
DOS 3.3 Convert disks to 16 sector PROM 50. Package $99 CESS y 


HP Peripherals (Disk Drives to 
Graphics Plotters) Enhancements: 


format for 23% more шш > апа 
60.0 


$3 
SSM Serial & Parallel Apple 
faster access $225 


Interface 


АВТ Numeric Key Pad ПО | SAVE $200 on Commodore (BASIC Training. General Statis- 
A e ARIA Ц Сашогпіа pend MM 3 Accessories with purchase of a tics, Financial Decision. Math, Lin- 
16K RAM Board 619500 | Keyboard 6195 | 32K PET. When you buy a 16K PET. | ear Programming $95 еа.), HP-85 
FORTRAN 5175,ОО©. | Save 5200 on Apple A apply SIOO toward PET | Accessories; (Enhancement 
COBOL $750.00 ревень 5 Pan НЕЕ > accessories. SAVE $200! Бонн, РОМ ig uw ieri 
Card Reader trom Mountain Order accessoriesfor your Apple, | Educators Take Note! Commo- | Br Pen THES сҮ ale age Soa 
Hardware $1195.00 | and we will give you $200 off dore has extended its 3 for 2 deal : | 


face Modules (HP-B Interface, 
НРАВ Interconnect Cables, Serial 
(RS-232C) Interface Module). 

We can get your every HP 
peripheral made for the HP-85. 


VISICALC PLUS FOR HP-85 Every- 
| thing you ever wanted from Visi- 
calc plus plotting. $200. 


HI-Res Dump for 460 Printer rom 
the Computer Station $49.95 
Trend тамаша 
graphics program, Works with 
Visicalc. $275.00 
Exclusive— Magic Wand for the 
Apple—Required Videx, 2-80 soft- 
card complete system $925.0O 
I(Requires 48K Apple and disk) | 


SuperSelling Terminals 

We have the following Lear 
Siegler Terminals in stock at 
prices too low to print—Call for 


the purchase price of those until 6-30-81. 


accessories. SAVE $200 


APPLE Ш IS IN STOCK—CALL! 
| APPLE IIl Information Analyst 
Package-—128K Apple III, Black 
and White Monitor 12% and intor- 
mation analyst software. 

Price $4740. 


Visit our giant 
ANN ARBOR STORE 


1250 North Main Street 
Ann Arbor, Michigan 


HP-41C Calculators .... $199.00 
Memory Modules. For storing 
programs of up to 2000 lines of 
program memory $29.95 


COMPUMART exclusive ATARI 
SPECIALS— Atari 800 Personal 
Computer System—Includes 800 


quotes. operators Manual. 16K RAM 
ADM—3A Indus- Memory Module. lOK ROM, % 
tries favorite "Extra Smart" Card Reader. эе e od System. Power 
dumb terminal Records programs and data 

for some very back onto blank magcards. 

smart reasons. $199.00 


VISIT US AT THE NCC '81 
BOOTH 1623 


SEND FOR OUR 
FREE CATALOG 


COMPUMART stocks the com- 
plete line of MATROX PRODUCTS. 
Call for specs. 


COMPUMART now offers the 
ENTIRE DEC 151-1 PRODUCT LINE. 
Call for prices & delivery. 


NOVATION CAT™ 
ACOUSTIC MODEM 
Answer Originate. 

3OO Baud. Bell 103 4 


Ho bor, Lear ; m MET The Printer. Upper and Lower 
Siegler. CALL! SSeS | case. High resolution plot- 
ITIS нЕр C Miiri ting. Portable Thermal 

is the new We ОЕ $355.00 


intermediate Terminal Application Modules — 
trom Lear Siegler Call for details. 


Atari 410 Program Recorder 
5 


Atari 810 Disk Drive 
(SIOO ott with purchase) $699.95 
NEW Dual Disk double density 
$1499.95 
825 Printer (Centronics > - 


$995. 
RS232 Interface w/Cable $249.95 
NEW! Light Pens $7495 
NEW! сш for Atari $199.00 
Educators Take Note. Atari has 
| extended its 3 for 2 deal until 6- 
3081 Any educational institution 
that buys two Atari 8005 will 
receive an Atari 4OO computer 
absolutely FREE. Call our sales 
dept tor complete details 


Dysan Diskettes—Single side, 
Single density, Hard or Soft Sector 
$5. ed. 

| Memorex 34ОГ5--5 discs 

| i2 with hub ring for Apple 


Memory Integrated Circuits— 
Call tor qty. discounts when 
ordering over 50 units. 
Motorola 4116 (200 
Мапозесопа, Plastic) 
$4.50 ea. 

Fairchild 2114 

| (Standard Power, 
Plastic) $4.50 ea. 


HP 4|CV Plus Card 
Reader & Printer $799.00 


Quad RAMS for the ål- 

(Equivalent to four 

Memory Modules all 

роскес into one.) 
5.00 


Direct Connect ` | 
Modern from Nov: 
ation. $199. 


PORTANT ORDERING INFORMATION All orders must include 4% signed purchase order. Sale prices valid for month of magazine 
shipping and handling. Mass. residents add 5% sales tax. Michigan date only—all prices subject to change without notice. Our Ann 
residents 4% for sales tax. Phones open from 830 am 10700 pm, Arbor retail store is open ЦОО a.m to 7:00 p.m Tues-Fri, ООО a.m. 
Mon-Fri: ПОО am to 4.00 рт Sat PO's accepted trom Dun & to 5.00 p.m. Saturdays. 


Bradstreet rated companies—shipment contingent upon receipt of 


EXCLUSIVE from COMPUMART! - 


Special Offer. Zenith Color 
Video Monitor for $379! 


NEW FROM SANYO—Fou Great 
Monitors at Low COMPUMART 
Prices. Sanyo's new line of CRT 
data display monitors are 
designed for the display of 
alphanumeric or graphic data. 


9" Sanyo Monitor B/W 
12" Sanyo Monitor B/W 
12" Sanyo Monitor with green 


screen $299. 


THE NEC MONITOR—Composite 
video using BNC connectors. 8- 
pin connector for VCR/VTR 
video loop. In/Out and television 


receplion. . $599, 


$179. 
$289. 


CENTRONICS PRINTERS 

The incredible Model 737. The 
closest thing to letter quality print 
for under SLOOO. 737-1 (Parallel 
Interface) 

List Price $899. 


SPECIAL $795. 
Sale Price $695. 


| NEW FROM INTEGRAL DATA 


THE IDS 560 PRINTER. All the 
exciting features of the 400 
series plus 14%” paper capacity, 
132 col graphics printer. 


Price $1695. 


with a better print head. IDS 

445 w/graphics $894. IDS 445 
w/o graphics $795. 

IDS 460 $1295 

The 460's features include: Corre- 
spondence quality printing, high 
resolution gu a capability, 
programmable print justification 


Omni Printers 

from Texas 

Instruments 
The 81O—List $1895. SALE! $1795. 


IDS 445. Priced lower ` The 820 (Ro) Package-- 
than the 440 and equipped -— inciinies machirie-mounted 


paper tray and cable. A com- 
pressed pr nt option and device 
forms control are standard fea- 
tures $2,155. 

The 820 (KSR) Package— 
Includes full ASCI Keyboard plus | 
ае the features of the RO 


COMPUMART FEATURES 


TYPEWRITER QUALITY 
PRINTERS: 


| available. 


C-ITOH STARWRITER: LETTER 

QUALITY PRINTING FOR UNDER 

| $2,000! 

This daisywheel printer gives 
high quality at a low price. 25 
cps. Parallel and serial interfaces 


Price $1895. 
For this month only COMPUMART 
will give 10% offon any word 
processing package when you 
buy one of the above letter qual- 
ity printers from us. 


NEC THE FIRST NAME IN LETTER 


QU ALITY PRINTERS 
COMPUMART offers beautiful 
print-quality with NEC Spinwriter 
terminals. Both KSR and RO ver- 
sions give unsurpassed hard 
copy output. CALL 


МЕС Spinwriters include these 

special features. 

—One of the highest reliability 
factorsin the industry. Less 
down time. 

—Spinwiiters utilize the unique 
NEC design pun 2 | 
oppona to | e daisywheel. 

apable of 30 million 
impressions. 

—National Service. 

—Both thirnbles and ribbons are 
quickly and easily changed. 
Ribbons come in a cartridge 


COMPUMART PRICE List Price 
2749. 


5510 Receive—Only (RO), Friction 
feed platen. copy control 
impression control bidirec- 
tional 10-12 pitch. 6-8 lines 
per inch, autofeed, ribbon: 
out, cover open switch. and 
self-test. 

5515 RO unit. specs. same as 
5505 Diablo compatible. 

§520 KSR with numeric keypad. 
Specs same as 5510. 

§525 KSR with numeric keypad. 
Diablo compatible. specs 
same as 550 


5530 RO unit. same specs as 5510 
Centronics parallel inter- 
face. 


for stain free removal. 


Options Available for NEC 
Spinwriters: 

—Field installable tractor feed 
—Сап be ordered with cut sheet 


Our expert technicians will service any product we 
sell that cannot be better, or faster, serviced by the 
manufacturers local service center. 


Call us for more information on products, product 
configuration and service. Our phones are open 
Monday thru Friday, 8:3O am. to 7OO pm. and Sat 
urday ОО a.m. to 400 pm. 


We have a staff of highly knowledgeable 
sales people waiting to hear from you. and to 
help. 


Because service is what мете all about. 


800-343-5504 


In Mass. Call 617-491-2700 


COMPUMART 


65 BENT STREET, DEPT. 1105 ‚РО. BOX 568 
CAMBRIDGE, МА 02139 


COMPU ART has been serving the 
computer needs of industry since 1971. 


We stock, for immediate shipment 
only those products from the finest 
micro-computer manufacturers. 


And any product, except software. 
can be retumed within 10 days for a 
full retund—even if you just change Your 
rnind. 


We also honor all manufacturers’ warranties. 


< SYSTEMS 
di 77 t) 
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COMPUTER STORE 


RS 232 Communications over existing 
AC power lines. 


e Easy installation - plug into AC 
receptacle. 


e 110 or 300 BAUD rate - switch 
selectable. 


Full duplex operation. 
э Multipoint network capability. 
Standard DB 25 1/0 connector. 


Order one per each communication point e 
$139.00 each including shipping e C.O.D., check 
ormoney order. 


BAY TECHNICAL ASSOCIATES, inc. 


Highway 603 „ Bay St. Louis, MS. 39520 
P.O. Box 387 (601) 467-8231 
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datasouth announces... 


THE TOTAL PRINTER PACKAGE: 


"rr etit. e an p= are а +9 espa ka e 
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With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 


The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 

High Speed Printing — Bidirectional, logic -seeking printing at 
180 cps offers throughput of over 200 трт on average text. А 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention — а unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


=. ee eer Be оз 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the fine where you Stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc....it's all stored in the memory. № you need to recon- 
figure for another application, simply load a new format into the 
memory. 


Communications Versatility — The 05180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility — Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


If you would like more information an how the DS180's low-cest 
total printer package can fill your application, give us a call at 
Datasouth. The 05180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 


datasouiin 


computer corporation 


4740 Dwight Evans Road e Charlotte, North Carolina 28210 e 704/523-8500 


Washington Tackles the 
Software Problem 


There was a time when a personal 
computer was nothing more than a 
microprocessor, some support cir- 
cuits, a couple of thousand bytes of 
memory, and a few light-emitting 
diodes. In those bygone days, "soft- 
ware’ consisted of a painstakingly 
crafted 1280-byte nano-BASIC inter- 
preter, which was stored as perfora- 
tions in a long, thin strand of paper 
and loaded into the machine by a 
device known, quaintly, as a paper- 
tape reader. 

Today, all you have to do to get 
your new 16-bit, 8 MHz, 12 M byte, 
512-by-512 pixel, hand-held color 
widget going is to break the 
cellophane. And as long as you 
haven't managed to clobber the 
widget's sophisticated mega-tasking, 
ultra-user operating system, or the 
various editors, high-level language 
compilers and interpreters, and 
powerful application programs that 
come as standard equipment, you are 
up and running. 

All that fancy software is as much a 
part of the widget as the hardware 
that it runs on, and the attempt by the 
Widgetizer Corporation and others 
like it to protect their investment in 


About the Author 

Christopher Kern is a lawyer by training, a 
journalist by trade, and a computer program- 
mer just for the fun of it. 
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Christopher Kern 
201 I St SW, Apt 839 
Washington DC 20024 


software development is the reason 
why the courts and Congress now 
find themselves confronted with the 
"software problem." 


The Software Problem 

The software problem actually 
existed before the advent of the 
microcomputer, but spectacular im- 
provements in microcomputer hard- 
ware have increased the demand for 
sophisticated software. At the same 
time, reduced production costs for 
hardware have radically enlarged the 
computer market, making it increas- 
ingly difficult to control software 
piracy. 

Most microcomputer products are 
based on one of a relatively small set 
of microprocessors, so it is technical- 
ly as well as economically practical to 
copy software, moving it from one 
hardware environment to another. 
Within the hobby market, this 
typically takes the form of one hob- 
byist copying commercial programs 
for a few friends. At the least, this is 
probably a violation of the pur- 
chaser’s contractual obligation to the 
software vendor; it is certainly the 
moral equivalent of larceny. But 
although this practice is obviously a 
serious matter for those who sell soft- 
ware to the home market, its relative 
economic significance is fairly small. 
The real problem is the commerical 
duplication—often entirely legal—of 


software and software-based pro- 
ducts for commercial purposes. 


The Copyright Problem 

When Congress overhauled the na- 
tion's copyright laws in 1976, it 
sidestepped the software problem by 
failing to specify the extent to which 
computer programs were eligible for 
copyright protection. A source listing 
clearly could be protected by copy- 
right; a listing of a program is, after 
all, just a text. But what about the 
program as it appears in other forms? 
It was not clear whether object code, 
stored as a series of binary electronic 
impulses in memory or as magnetic 
fields on a mass storage device, was 
also subject to the creator’s copy- 
right. 

One notorious illustration of the 
problem involved a microcomputer 
chess game sold by a Florida com- 
pany called Data Cash Systems. The 
Data Cash game appeared on the 
market in 1977 and sold for $169. A 
year later, JS & A Group Inc of 
Chicago introduced a competitive 
chess game for $99. The program it 
used was identical to the one used in 
the Data Cash machine. 

Although the two programs were 
unquestionably the same, Data Cash 
lost its copyright infringement suit on 
the grounds that the law, as it then 
existed, did not protect software in 
object-code form. The trial court rul- 
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“And in conclusion, 4 
Ж only use 
my exceptional powers 
for the good of mankind?’ 


“That’s a vow all we Vector 3005s make. And it’s not one 
we make lightly. 

“After all, being the only product on the market with 
a Vector З terminal, а 54" floppy, and а 54%" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

“Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code — the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE И! and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili- 
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won't diminish, our abili- 
ties won't fade, and dedication to mankind won't weaken. 

"For more information and your nearest dealer, call 
Vector at 800-423-5857. In California, call 800-382-3367, 
Or write to them at 31364 Via Colinas, Westlake Village, 
CA 91362. 

“Thank you all for coming today. And | hope we'll have 
the chance to do business together in the future?’ 


VECTOR 


VECTOR GRAPHIC INC. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


Supreme Court Takes a 


Softer Look at Software 


“A claim drawn to subject matter otherwise statutory does 
not become nonstatutory simply because it uses a mathemat- 
ical formula, computer program, or digital computer.” 
Justice William Rehnquist, Majority Decision, Diamond у. Diehr, March 1981 


With this somewhat cryptic 
rernark, the Supreme Court has, in 
the words of software and patent 
expert Morton C Jacobs, “removed 
the shackles from the software in- 
novator." The Diamond v. Diehr 
decision (described in the accom- 
panying article) was the culmina- 
tion of years of court cases involv- 
ing the patentability of software. 

The key word in the above 
quote is "statutory." According to 
patent law, an invention is 
statutory if it is a "process," 
"machine," "article of manufac- 
ture," or "composition of matter." 
All other inventions are said to be 
nonstatutory. For example, com- 
puter programs or mathematical 
algorithms are currently consid- 
ered to be nonstatutory by the 
court. In the Diehr case, the 
Supreme Court decided for the 
first time that an invention does 
not become ineligible for a patent 
simply because of the presence of a 


ing was affirmed by the US Court of 
Appeals for the Seventh Circuit, and 
precipitated considerable concern 
within the data-processing industry. 
It appeared that in the future, the on- 
ly realistic defense against software 
piracy would be strict enforcement of 
licensing agreements. But a licensing 
agreement binds only those who are 
party to it. It has no legal effect on a 
pirate who obtains the software 
without signing an agreement. 

The copyright problem was re- 
solved by the Computer Software 
Copyright Act of 1980, which was 
passed in the waning days of the 96th 
Congress and signed by President 
Carter just before he left office. The 
Act amends the 1976 copyright stat- 


130 May 1981 © BYTE Publications Inc 


computer program in the inven- 
tion. However, an invention must 
still fallin a statutory category and 
must pass the traditional tests for 
merit: it must be "novel," "useful," 
and “unobvious.” 

The court has yet to take the 
final step and say that software is 
patentable, but this important 
decision points in that direction. 

Jacobs feels that now small 
businesses can afford to once again 
become innovators in the software 
field. Small-business entrepreneurs 
need patent protection to raise 
venture capital to bring their ideas 
to fruition. 

Ruth M Davis, former director 
of the Center for Computer Ser- 
vices and Technology of the Na- 
tional Bureau of Standards, agrees 
that "there is a small-business 
potential to innovate in the soft- 
ware field...the patent system is 
important in stimulating [this] 
technological innovation." 


ute by defining a computer program 
as "a set of statements or instructions 
to be used directly or indirectly in a 
computer to bring about a certain 
result." The word "directly" refers, of 
course, to the object code. But while 
the new copyright law protects both 
the source statements and the se- 
quence of machine instructions in the 
program, it does not protect the 
underlying logic of the program—the 
operations that the software is de- 
signed to perform. 


The Patent Problem 

The most effective way to prevent 
unauthorized use of computer pro- 
grams would be to patent them. A 
patent would protect the process that 


The closeness of the 5 to 4 deci- 
sion in the Diehr case has led some 
observers to conclude that the 
court is evenly divided on the soft- 
ware issue, but Jacobs is quick to 
point out that the court is becom- | 
ing progressively more and more 
"pro-software" in its recent deci- 
sions. Further, the Supreme Court 
has had the benefit of advice and 
testimony from computer experts 
over the years, and the growing 
sophistication of its decisions . 
reflects this. 

Of course, the answers aren't all 
in yet. For example, what if an | 
enterprising inventor puts a new 
program in a computer so that he 
can claim the novelty of the entire 
machine? This effectively preempts 
the algorithmic content of the pro- 
gram. The courts have balked at | 
this approach in the past. Even so, 
the day may soon come when a 
program residing on a floppy disk 
will be granted a patent...CM 


a program carries out, regardless of 
its specific form, True, the duration 
of a patent is short (17 years), butina 
rapidly changing industry that disad- 
vantage is only theoretical; for prac- 
tical purposes, the protection af- 
forded by a patent borders on the ab- 
solute. 

Several attempts have been made 
to get the Supreme Court to recognize 
the patentability of computer soft- 
ware. In Gottschalk v. Benson (1972), 
the Court unanimously rejected a pat- 
ent claim for an algorithm that con- 
verted numerical data іп binary- 
coded-decimal form to pure binary. 
In his opinion for the Court, Justice 
William O Douglas started with the 
long-established proposition that “an 


SPEND $62.40 TO 
READ THIS ADVERTISEMENT.* 


salesman generating 1.5 million dol- 
А іп sales annually for his company 

does so at the rate of $12.48 per 
minute. That’s expensive time—should it 
really be used in rummaging through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar- 
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones—simultaneously. It’s a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient 280 
based microcomputer available on the mar- 
ketplace. It’s fast—some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It’s expand- 


*(and save thousands later) 


| Delta Products” 
15392 Assembly Lane 
Huntington Beach. СА 92649 
| Telephone (714) 898-1492 
- Г 1.1 №: qq. мт Е ІМАЕНІНН 
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able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology, Delta is now dedi- 
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive's heart. Our ‘“‘Uni-form”’, 
for example, will keep purchase orders, ac- 
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man- 
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you—every Delta System is com- 
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint: a 
Delta system can pay for itself in less than 24 
hours of time saved.) 

Call us today for the name of your nearest 
Delta distributor. 
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Check our prices on THE ULTIMATE IN QUALITY Н pu ERATARI 800 


E Pn | = = k. PERSONAL COMPUTER SYSTEM 


APPLE & MOST OTHER COMPUTERS 


Assembler/Editor ................... 45 

Atari 400 Computer ................ 439 

NEW! MX80 Atari 820 Printer ................... 429 

40, 80, 132 columns Atari 810 Disk Drive................ 499 

LIST Atari 410 Program Recorder......... 69 

. Atari 16K RAM Module............. 149 

AN ore phig Atari Basic ROM .................... 45 

LIST О Atari Visicalc ...................... 180 

Apple Controller & Card ^ iN. Pm 30 

& Cable PRICE Video Еазе!......................... 30 

53 ж Super Вгеамеш..................... 30 

"ш CAL L IT. WE MusicsCOmpeBer. . eee . . анн. comme 45 

. ° , 

е Most reliable small printers ever sold! SELL IT „ыа ТШЕ ек ecco Es 

e Uses standard printed paper. банане... ОРИ 1 S 

ө Graphics option transfers screen Image 850 Interface ...................... 169 

directly to paper. 825 Printer ........................ 795 
PRINTERS, MONITORS, DISCS | 

Ападех ОРВ000.................... 850 Paper Tiger 445G w/Graphics ...... 725 Dysan disks (pkg. 10)............... 50 

Anadex DP8000AP ................. 850 Paper Tiger 460 w/Graphics ....... 1195 Memorex disks (pkg. 10) ............ 40 

Color Monitor ..................... 375 Silentype w/interface Са............ 540 Opus disks (pkg. 10) ................ 35 

Daisy Wheel Printer............... 1795 Sanyo 9" B&W..................... 169 ТЕЕ 9120 .................... 699 

MPI 88Т........................... 595 Sanyo 15" BEN ................... 259 Televideo 920C .................... 749 

NEC Spinwriter #5510............. 2595 МЕС Green Screen 12"............. 239 Verbatim disks (pkg. 10) ............ 30 


LEEDEX VIDEO 100 — e MONTHLY sje CENTRONICS 737 
12" Black & White$119 — ^ SPECIALS ^ bm OL 
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32K Double Density 299 
64K Double Density 3495 
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L ARGE STOCK OF SOFTWARE & ACCESSORIES 


TO ORDER: Phone orders invited using Visa, Mastercard, within Calif. add 6% sales Tax. Foreign orders include 1% 
or bank wire transfers, Visa & MC credit cardservicecharge handling — shipped freight collect. Foreign orders over 
of 2%, Mail orders may send charge card number (include 51000 allow 6 weeks extra and include $25 license fee. 
expiration date), cashiers check, money order, or personal All equipment is in factory cartons with the manufactures 
check (allow 10 business days for checks to clear). Please warranty. Equipment is subject to price change and 
include phone number. Include 3% (55.00 minimum) availability. We ship the same day on most orders. Мо 
shipping, handling, and insurance in USA. Shipments С.О.0.5 or P.O.s accepted. Retail store prices differ 
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APPLE COMPUTER 
SALES & METRICS 
SERVICE INC. 


DISK with CONTROLLER 
NEW DOS 3.3 $535 
without . . . $446 
Nearly Everything 


for Apple 


© 


$109 


WE WILL BEAT 


“АМҮ ADVERTISED PRICES 


ON MOST ITEMS IF MERCHANDISE 


APPLE SOFTWARE 


ASKS! «sce ania «cocum meet 324 
Adventure by Microsoft ............. 29 
Apple ВӨМІ......................... "19 
Apple Stellar Іпуаадегѕ............... 19 
Assembler/Disassembler ............ 69 
Applebug Debugger ................ 29 
AppleGraph & Plot Sys.............. 59 
Applepost Mailing List Sys........... 44 
Applesoft Cassette Demos .......... 29 
Applesoft Util Prog. — Hayden...... a9 
Applewriter Word Processor ......... 65 
Asteroids їп Space .................. 19 
Autostart ROM Рка.................. 59 
Battleship Commander.............. 19 
Bill Budges Space Game Album..... 39 
Bill Budges 3-D Graphics/Tool ...... 39 
Bill Budges Trilogy of Games ....... 29 
Cashier Retail Mgmt. Sys. .......... 199 
Checkbook Cassette ................ 19 
Contrib. Vols. 1-5 w/man. ........... 29 
Controller Bus. Pkg. ............... 514 
Cosmos Mission/Disk ............... 25 
CCA Data Mgmt. Sftwe. ............. 84 
3-D Animation Раск................. 55 
Desktop Plan Sftwe. ................ 79 
DER TESTE ....................... 65 


IN STOCK 

DOS ЗӨ р п. г... оо нан 49 
Dow Jones Portfolio Evaluator....... 45 
Fa FTH TY анаа Е о eo oo ж 23 
Forth II by Softape................. 45 
Fortran for Language Sys........... 159 
ГЕНИИ... оо ае овоа a OE 25 
Integer Basic Cassette Demos....... 29 
Lazer Systems Lower Case + Plus .. 59 
Microsoft 16K Ramcard ............ 179 
PASCAL Language Sys............. 459 
Sargon ІІ Chess Game disk ......... 34 
Shell Сбатев........................ 29 
Single Disk Copy Routines .......... 85 
Space Invader ...................-“. 25 
S 1 9m MEE 24 
о) : ж. M а. еее. ке 23 
Sub-Logic.PS-1 Fit Sim./disk........ 34 
Tax Planmer .......ж®тъу......... ... 99 
The Correspondent ................. 35 
Tranquility BIBE .................... 24 
Visicalc by Personal Sftwe.......... 119 


Complete Peachtree Business 
Package for Apple 


AND MUCH MORE... 


CALL 1-800-854-2833 


PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 
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APPLE COMPUTER 
INTERFACE CARDS 


HiSpeed Serial Int. Са. .......,..... 185 
Applesoft Il Firmware Cd. .......... 149 
Centronics Interface Cd. ........... 179 
Apple Clock/Calendar Cd. 

buo ть Com. „лань... 225 
Comm. Cd. & DB25 Cable.......... 179 
Integer Basic Firmware Cd.......... 149 
Parallel Printer Cd.................. 139 
CCS Parallel Print Cd. 7720А....... 155 
ROMPLUS w/keyboard filter........ 165 


ROMPLUS (keyboard filter extra)... 159 
SSM AIO Serial/Parallel I/O 


Assembled & Tested ............. 189 
Serial Interface Cd. ................ 139 
CCS Asynchronous 7710A ......... 139 

ACCESSORIES 
Дә еш оу К... evi www rw. 47 
АВТ Numer. Input Keyboard А огВ 114 
A/D D/A Board by Mtn. Comp. ..... 319 
Arith. Processor 7811 A or B ....... 339 
Clear Cover for Apple Computer..... 25 
COPYROM by Mtn. Comp. .......... S 
Corvus 10MB yte Disk w/pwr. supp. 4395 
Dan Paymar L.C. Kit 1 OF 2 ...... s. 59 
Extender Воага..................... 27 
GPIB by CCS model 7490А ........ 259 
Graphics Input Tablet.............. 649 
Hayes Micromodem' ............... 319 
Introl X-10 Remote Control Sys. .... 239 
Introl X-10 Controller Only ......... 169 
M&R Sup-R-Term 80 column board. 329 
Microsoft Z-80 Soft Card ........... 295 
Novation Cat Modem .............- 159 
Programmable Timer CCS 7440A ... 159 
Prototyping Hobby Card ............ 22 
ROMWRITER by Mtn. Comp. ....... 149 


Speechlink 2000/64 Word Vocab. ... 215 
SuperTalker Speech Synthesizer.... 239 


ЗОО Light REN ulus cero eee 214 
Versa-Writer Digitizer 

Drawing © ЕП Wan... алаан. - 209 
Videx Videolierm ................... 319 
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idea of itself is not patentable,” and 
concluded that granting a patent for 
the BCD-to-binary algorithm would 
amount to giving the applicant ex- 
clusive ownership of a mathematical 
abstraction. 

At the same time, Douglas 
disclaimed any intention of foreclos- 
ing patent protection for computer 
programs altogether. He hinted that it 
would be best if Congress would 
resolve the issue of patentability of 
computer software. But his opinion 
suggested that until Congress acted, 
the Court would avoid any sweeping 


[= НЕЕ Е. ae 
The protection 
afforded by a patent 
borders on the ab- 


solute. 
ee a ee ee 


ruling on the patent law and allow its 
interpretation to evolve on a case-by- 
case basis. 


The Flook Decision 


A few years later, in Parker v. 
Flook (1978), the Supreme Court ad- 


YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 


The MAGIC WAND ма Processing 


System offers you the best features of any system 


in the micro market 


FEATURES INCLUDE: 


Full-screen text editor 
Simple, control key operation 
Edit programs as well as text 
Assemble, compile or run programs 
without modification 
Files larger than memory 
Files up to 256K 
Library files 
Merge part or all of one file with 
another 
Spool printing 
Print a file while editing another 
Easy page formatting 
Simple commands set margins, page 
length, etc. 
Override commands at run-time 
Give any command from the key- 
board as well as in file 
Variable pitch control 
Change pitch in mid-line, even 
mid-word 
Up to 128 user-defined variables 
String, numeric or dollar format 
Form letter generation from external 
data files 
Compatible with both sequential and 
fixed-record files 
Conditional commands 
Any command may be conditional 
Print to disk and/or printer 
Save all or part of output on disk 
Switch from specialty printer to CP/M 
list device 
Print the same file on either specialty 
or standard printer 


Version 1.1 is now available 


EASE OF OPERATION 


With all its power, the MAGIC WAND is 
remarkably easy to use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 


We have included in the manual a step- 
by-step instructional program, for the per- 
son who has never used a word-proces- 
sor before. The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 


We have written the manua! in non- 
technical English, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show youhow to cre- 
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. 


For more information, call or write: 


small business applications, inc. 


3220 Louisiana e Suite 205 е Houston, Texas 77006 е 713-528-5158 


CP/M is a reaqistered trademark of Digital Research Corp 
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dressed an attempt to circumvent its 
ruling that an algorithm could not be 
patented. The case involved an ap- 
plication for a method of determining 
when a catalytic conversion process 
had exceeded certain predefined 
parameters. A computer program cal- 
culated alarm limits, which indicated 
when an inefficient or dangerous con- 
dition existed. While the applicant 
admitted that an algorithm was 
crucial to the patent application, he 
argued that he had tied its use to a ` 
specific industrial process—the cat- 
alytic chemical conversion of 
hydrocarbons. 

The Supreme Court rejected 
Flook’s contention by a vote of 6 to 3, 
holding that the only novel part of 
the process was the algorithm em- 
bedded in the computer program. 
The algorithm itself, under Benson, 
was of course not patentable. In his 
opinion for the Court, Justice John 
Paul Stevens said that both the 
chemical and mechanical processes 
involved were well known, and con- 
cluded that the patent application 
“simply provides a new and pre- 
sumably better method for cal- 
culating alarm limit values.” For pat- 
ent purposes, mathematical algo- 
rithms, like laws of nature, were to be 
treated as though they had previously 
been known, even though in fact they 
were newly discovered by the appli- 
cant. “Respondent’s process is un- 
patentable,” Justice Stevens wrote, 
“not because it contains a math- 
ematical algorithm, but because once 
that algorithm is assumed to be 
within the prior art, the application, 
considered as a whole, contains no 
patentable invention.” 


A Recent Interpretation 

Was the Flook decision a fluke? Re- 
cent cases suggest it may have been. 
In the case of Diamond v. Chakrabar- 
ty (1980), the Court considered a pat- 
ent claim for а laboratory-created 
bacterium. Superficially, computer 
programs and man-made bacteria 
have little in common (program bugs 
belong to a different species). Yet 
computer software апа genetic 
engineering are alike in two respects: 
(1) Congress was unaware of either 
one when it wrote the basic patent 
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Use It with TRS-80" 
Computer Models 


I, IL ааа Ш 


Designed юг the Decision Maker, Visi- 
Calc is so effective that if no other com- 
puter program existed, VisiCalc alone 
would justify your owning a TRS-80. It's 
an all-purpose planning and modeling 
program that dramatically changes the 
way you make calculations. Ideal for 
scientists, chemists, engineers, even 
businessmen — anyone wanting to 
solve, examine and revise complex, for- 
mula-oriented computations with just a 
few simple keystrokes! 


The “Electronic Worksheet’ Think of 
VisiCalc as a giant columnar pad divided 
into as many as 63 columns and 254 
rows (there are some restrictions 
depending on amount of available 
memory). This huge worksheet with its 
built-in calculator easily adapts to your 
special numerical problems — big or 
small. Simply insert the numbers and 
the formulas needed to perform the 
desired calculations. Then VisiCalc auto- 
matically performs all computations and 


instantly displays the results! from engineering analysis to inter- | NAME 
pretation of statistical results to cost | 
Here's Where the Magic Begins. Sup- projections — and hundreds of other реке 
pose you һауе а set of complex design time-consuming chores. The possible | СІТҮ STATE 
equations. VisiCalc lets you define and applications are almost limitless. In fact, | 
store them, then see the effect of chang- “special” studiescanbedevelopedsince — (^ — —— ^ LLL —— 
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ing any variable. With every change, 
VisiCalc instantly recalculates all affected 
parameters updating the entire work- 
sheet. This makes “What If...” forecast- 
ing a snap. You can predict and analyze 
the result of changing circumstances 
more quickly and accurately than ever 
before possible! Built-in transcendental, 
statistical and special functions, plus 11- 
digit accuracy and scientific notation 
make VisiCalc perfect for a wide range 
of engineering and scientific applica- 
tions. Special screen formats allow you 
to specify your requirements for accu- 
racy, and its graphing capabilities are 
ideal for easy analysis of variables. 


Amazing Versatility. VisiCalc is a pow- 
erful and versatile tool for everything 
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the computations can be saved to disk 
for access by your computer programs. 
What's more, you can easily print speci- 
fied portions of your worksheet with an 
optional printer. You get the speed, stor- 
age, and printout capabilities of the 
computer — without the programming 
work! 


And It’s So Affordable. VisiCalc pro- 
grams are priced from just $99.95 to 
$299, and are available for all TRS-80 
computer systems (starting as low as 
$2495). Available at over 6100-plus 
Radio Shack stores, dealers, and Com- 
puter Centers nationwide. Leasing and 
credit plans available. Come see what 
VisiCalc can do for you today! 


" | | 
| | ағ 
je L oF S С СА 
The biggest name in little computers™ 
Retail prices may vary at individual stores and deal- 

ers. Special order may be required initially. 


| Фу 


VisiCalc is a Trademark of Personal Software, Inc. 


| Send For More Information on 
| VisiCalc or TRS-80 Computers 
| Radio Shack 81-A-300 

| 1300 One Tandy Center 

| Fort Worth, Texas 76102 
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RADIO SHACK DIVISION OF TANDY CORPORATION - 6100 STORES AND DEALERS, 123 COMPUTER CENTERS AND 135 SERVICE CENTERS NATIDNWIDE 
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law, which is only slightly changed 
from the language drafted by Thomas 
Jefferson in 1793, and (2) both pro- 
gramming and genetic engineering in- 
volve the manipulation of coded in- 
formation which is stored (in one in- 
stance, in the electronic or magnetic 
memory of a computer and, in the 
other, in the molecular memory of a 
cell), But a 5 to 4 majority of the 
Supreme Court ruled in Chakrabarty 
that man-made microorganisms are 
indeed eligible for patents. 

In March of this year, the Court 
cited its reasoning in Chakrabarty as 


justifying patent eligibility for a pro- 
cess involving a computer program. 
The case, Diamond v. Diehr, was 
also decided by a 5 to 4 vote. The 
Court ruled that a patent could be 
granted for a new method of curing 
synthetic rubber that was designed 
around a computer program. The 
program calculated the time required 
for the curing process by monitoring 
the temperature inside the curing fur- 
nace and continuously updating the 
time remaining. This allowed the pro- 
gram to stop the process the instant 
the rubber had been properly cured. 


The Justice Department, which op- 
posed the patent application, said 
that the facts of the Diehr case were 
indistinguishable from those of the 
Flook case. Both patent applications 
were for industrial processes that 
were new because of the way they 
used computer programs. But Justice 
William Rehnquist, speaking for the 
Court, said there was a vital dif- 
ference between Diehr and Ноок. In 
Flook, the algorithm used to calculate 
alarm limits for the catalytic conver- 
sion process was new, but the idea of 
calculating alarm limits was not. In 
Diehr, the entire process was new; the 
essence of the patent application was 
that no one had ever successfully 
monitored the temperature inside the 
furnace and then used a computer 
program to continuously calculate 
when to stop the curing process. 


Prospects 

At this point it is difficult to tell 
whether or not the Supreme Court is 
in the process of reversing direction 
on the issue of software patentability. 
The most that can be said with any 
assurance is that the narrow ma- 
jorities that have decided the recent 
cases indicate a deep division in the 
Court. A stinging dissent in the Diehr 
case by Justice Stevens, who was the 
author of the Flook opinion and who 
opposes any extension of patent pro- 
tection for software, makes it clear 
that the debate is a long way from be- 
ing resolved. 


The Court was expected to take the 
case law one step further in its current 
term. It had agreed to rule in the case 
of Diamond v. Bradley, which in- 
volved a patent application for read- 
only memory routines used in the 
central processor of a computer for 
machine control The Court of 
Customs and Patent Appeals, which 
has tended to be well ahead of the 
Supreme Court in authorizing patent 
protection for computer programs, 
held that the application should be 
granted. The Patent Court ruling was 
affirmed, but only because Chief 
Justice Warren Burger removed him- 
self from the case (as is customary, he 
gave no explanation for his decision 
not to participate), leaving the other 
members of the Court evenly divided. 


MM-103 MODEMS 


With our unbeatable quality, 
low cost, one-year warranty 
and 24 hour a day Test Center, 
you won't find a better S-100 
bus modem than the MM-103! 


Call or write for brochure 
and price information: 


PD 


POTOMAC MICRO-MAGIC,INC. 
5201 Leesburg Pike, Suite 604 
Fails Church, VA 22041 
(703)379-9660 (VOICE) 
(703}379-0303 (MOOEM: 300 BAUD) 


ms. ) AFTER ALL... 


~— ALL MODEMS | 


АНЕ МОТ 
CREATED EQUAL ! 


MEETS IEEE S-100 STANDARDS 
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Learn how to use a computer 


for $249. And keep the computer. 


Introducing the Computer Learning Lab, with the Sinclair 2Х80 personal computer. 


The Sinclair ZX80 is a powerful, 
personal computer already in use in 
tens of thousands of homes and busi- 
nesses. 

Now, for just 5249*, the Computer 
Learning Lab will teach you and your 
children how to use this complete, ex- 
ee computer right in your own 

ome. And when vou re done, you get 
to keep the computer! 

he Computer Learning Lab is a 
self-paced course that teaches the ins 
and outs of computers. It cuts away 
jargon and ae taking you 
Straight into ВАЗ "abe most com- 
mon, easy-to-use computer language. 
And the computer itself does the 
teaching. 


100 LESSONS MAKE 
LEARNING EASY. 


You just take the ZX80 out of the 
box, connect it to your TV and an or- 
dinary cassette recorder (connectors 
are provided), and slip in the pre-pro- 

rammed Learning Lab cassettes. 
ere's nothing extra to purchase. 

You'll be working with the computer 
your very first day! 

The cassettes take you through 100 


To order call toll free: 
800-543-3000. In Ohio call: 
800-582-1364. Ask for 
operator #508. Phones 
open 24 hours a day, 
7 days a week. 


E 


experiments that teach you how to 
solve problems with the ZX80. 

You learn by doing. By actually 
working with the computer. 

And the lessons are designed to be 
fun and involving. Youcreate your own 
programs for games, code breaking, 
interest calculation, and other topics. 
Then you can apply the principles 
youve learned to more complex 
problems. 

In fact, you'll be a master of the 
ZX80. To use in your business, for 
home budgeting, or just for fun. 

We'll also send you a catalog full 
of ready-to-use programs—from Loan 
Amortization to Lunar Lander—avail- 
able for as little as $6.95. 


THE ADVANCED DESIGN 
OF THE ZX80. 

The ZX80 is the world's first truly 
portable computer. It features a touch- 
sensitive keyboard and a 32-character 
by 24-line display. 

And it pertorms like a much larger 
and more expensive computer. Single 


keystroke entries make typing pro- 
grams fast and easy. An automatic 
error detection feature tells you if you 


Please send те __ Computer Leamin 
aay with the ZX80 personal computer at 524 
each (U.S. dollars). 


I enclose check/money order payable to Sinclair Research Ltd. for $ 


Narne. 

Address 

City. 

Occupation 

Intended use of ZX80: 
Have you ever used a computer? O Yes O No 


State 


make mistakes. And program editing 
helps you correct them. Yet the com- 
plete Computer Learning Lab, includ- 
ing computer, is still several hundred 


The Computer Leaming Lab is a family 
learning aid. Children 10 and above will 
quickly understand the principles of 
computing—and have м learning. 


dollars less expensive than any com- 
parable computer alone. 

The 2Х80 is backed by a 10-day 
money-back guarantee and a 90-day 
limited warranty with a national ser- 
vice-by-mail facility. Extended service 
contracts for the ZX80 are available for 


a minimal charge. 


The complete package 
includes the ZX80, a 
128 page guide to 
computing. a work- 
book, six program 
cassettes, and two 
blank cassettes 
for storing your 
oun programs. 


To: SINCLAIR RESEARCH LTD, ONE SINCLAIR PLAZA, NASHUA, NH 03061. 


Please send me _______ ZX80 com e 
only, without the Learning Lab, at $199.95" each. 


(Add $5.00 for shipping.) 


7.7. — аны. 
Age 


Do you own another personal computer? O Yes D) No 05Bv 


While such a split leaves the lower 
court ruling intact, it has no value as 
legal precedent. 


What Does This Mean to Us? 

For those of us with a recreational 
interest in the computer industry, 
there is little to lose and potentially 
something to gain from the change 
Congress has made in the copyright 
law and the possibility that the 
Supreme Court will increase the pat- 
ent protection afforded computer 
software. True, now that object code 
is clearly subject to copyright, you 
will be breaking the law if you copy 
your commerical BASIC interpreter 


Over the decades, different laws 
have been developed to protect dif- 
ferent kinds of creative works. But 
computer software is not quite like 
anything that has preceded it. On 
the one hand, a software package 
may be thought of as a work of 
authorship. On the other hand, it 
is functionally mechanistic. Things 
are further complicated by the fact 
that it has become remarkably 
easy to copy large amounts of in- 
formation quickly. Of course, the 
easier it is to reproduce a protected 
work, the harder it is to protect it. 

The United States Constitution, 

| in listing the powers of Congress, 
| specifies that Congress shall have 
the power "to promote the prog- 
ress of science and useful arts, by 
securing for limited times to 
authors and inventors the ex- 
clusive rights to their respective 
writings and discoveries" [Article 
I, Section 8]. Congress has exer- 
cised this power by enacting patent 
and copyright laws. 

Patent law is set forth in Title 35 
of the United States Code, It 
affords strong protection, for a 
period of 17 years, to demon- 
strably useful, nouel, and non- 
obvious inventions. Whereas 
copyright is designed to protect the 
"expression" of an idea or process, 
a patent is designed to protect in- 
ventions, which are products or 
processes in themselves. 
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Object code Is now 
clearly subject to 
copyright laws. 


for a friend. But the added protection 
provided by the new copyright 
amendments may encourage more 
software development, giving ex- 
perimenters a wider selection of soft- 
ware products. It is even possible that 
vendors will begin to sell source code 
for microcomputer system programs 
(some even withhold information 
about useful program entry points) 


New Technology Clashes With Old Laws 


Although patents have been 
awarded to software, the rigid 
standards of novelty and nonob- 
viousness have made application 
difficult. 

Similar confusion has existed 
with regard to the applicability af 
copyright laws. The disagreement 
among those caught up in the 
necessity of applying old laws to 
new phenomena was brought into 
focus during the 1970s as Congress 
attempted to overhaul the 1909 
copyright laws. 

Concurrent with the activify in 
Congress, a commission was 
formed in 1975 to address the 
copyright problems of data pro- 
cessing. CONTU (the National 
Commission on New Tech- 
nological Uses of Copyrighted 
Works) examined various existing 
laws that could, presumably, be 
modified to protect data bases and 
software. In 1978, CONTU issued 
its Final Report, я study that 
recommended appropr ate changes 
to the copyright law, based on the 
results of its research. (Final 
Report, stock number 030-020- 
00143-8, is available from the US 
Government Printing Office.) 

Although a new Copyright Act 
was passed in the fall of 1976 (ef- 
fective January 1, 1978), Congress 
decided that the implications of 
data processing and reproduction 
technology had to be further 


because the code will be protected by 
copyright. 

It is not clear to what extent the 
personal-computer market, a rel- 
atively small part of the overall 
microcomputer market, would be af- 
fected by a Supreme Court ruling that 
would enlarge the patent protection 
already granted to software-based in- 
dustrial processes. But I suspect that 
any change in the patent laws that en- 
courages innovation will increase the 
industry's interest in sources of in- 
novation—that includes the tinkerers 
who develop potentially marketable 
software purely for their own amuse- 
ment. il 


clarified before they could be pro- 
perly reflected in the new law. Ac- 
cordingly, a stop-gap paragraph 
was inserted which indicated that 
the old laws, though ambiguous, 
still pertained, Subsequent revision 
(most particularly the Computer 
Software Copyright Act of 1980) 
continues to provide inadequate 
protection. 

An interesting historical parallel 
to the debate over software protec- 
tion occurred in 1908, when the 
Supreme Court held that a piano 
roll was not a "copy" of music 
because it was not, for most pur- 
poses, h manly readable (White- 
Smith Music Publishing Co v. 
Apollo Co, 209 US 1). For similar 
reasons, it Kas been argued that a 
program in object code lacks com- 
municative potential and might 
therefore be constitutionally un- 
copyrightable. But; as CONTU 
points out, copyright protection 
has ‘been extended by the courts to 
such diverse works of authorship 
as freight tables, interest tables, 
and lists of similarly meaningless 
five-letter code "words." These 
works of authorship, like com- 
puter programs, are valued for 
their utility, rather than their 
artistic merit. 


Ross Olmsted 
58 Grand Ave, #20 
Oroville CA 95965 


WRITE FOR OUR 

CATALOG WITHFULL 
PROGRAM DESCRIPTIONS 
AND SPECIFICATIONS. 


Product 


NO. 20 


The largest selection 

of software from the 
world’s largest software 
publisher. 


DISK OPERATING SYSTEMS 


CP/M CONFIGURED FOR: 
APPLE Il 


DIGITAL MICROSYSTEMS FDC3 
DURANGO F-85 
HEATH H8 AND H89 
ICOM MICRO DISK 
ICOM 3712 
ICOM 3812 
ICOM 4511/PERTEC D3000 
INTEL MDS 
MICROPOLIS FLOPPY DISK 
MITS/ALTAIR 
MOSTEK MDX 
NORTH STAR 
OSI СЗ 
PRO-TECH HELIOS 
TRS-80 MODEL | 
TRS-80 MODEL Il 
TRS-80 MODEL Ill 
ZENITH Z89 
MP/M FOR INTEL MDS 


HARD DISK INTEGRATION MODULES: 


CORVUS WITH APPLE II SOFTCARD 

CORVUS WITH S100 AND TRS-80 
MODEL I! 

ICOM 4511/PERTEC D3000 

KONAN PLUS CDC PHOENIX 

XCOMP SM/S PLUS CDC PHOENIX 


XCOMP DFC10 FOR PERTEC 03000 


SYSTEMS TOOLS 
BUG AND uBUG  TRS-80 MODEL II 
DESPOOL CP/M 
DISILOG CUSTOMIZATION 
DISTEL DISK 

DIT UNLOCK 
EDIT-80 WORD-MASTER 
FILETRAN XASM-18 
IBM/CPM XASM-48 
MAC XASM-65 
MACRO-80 XASM-68 
PASM XMACRO-86 
PLINK ZDT 
PMATE 280 
RAID DEVELOPMENT 
RECLAIM PACKAGE 

ID ZSID 
TELECOM MUNICATIONS 
BSTAM BSTMS 


Ordering Information comeuters SUPPORTED WITH MEDIA FORMAT ORDERING CODES.” 


ADOS Multivision......... НТ Digital Microsystems 


TRS-80 Model | + Qmikron 
РИ ЕДВ —— RB DurangoF-85............ ПВО}... есь Wil po 150 0 EAS qe ——— A1 
Altair8800 .............. 81 Dynabyle DB8/2.......... R1 IMSAI VDP-40 ...,,....., М ШАЙЫ... сте А1 50 Systems 5,25 п ...... R3  TRS-80 Mode! | 
ПИ Ы» Е В А1 DynabyteDB8/4......... А1 IMSAIVDP-42. .......... R4 North Star Single Density...P1 SD Systems 8in........,.Al Shuffleboard s ға. ЙЛ 
Apple CP/M 13 Sector.....RG  Exidy е + Lifeboat IMSAI VOP-44........... R5 North Star Double Density. P2 Sanyo 70005.25in..,.... RO TRS-80 Model l... DU . 
Apple CP/M 16 Sector..... RR ee ee 02 IMSAI VOP-80........... Al North Star Quad Density ...P3  Spacebyte .............. At ТН5-80 Model Ill.. .. RU 
BASF System 7100 ....... AD rh к H17/H27 disk...P4 ISC Intecolor Nylac Micropolis Mod ІІ,...02 ТЕ 5.25 in ae eer 
Blackhawk Micropolis Heath H89 + Lifeboat CP/M P4 8063/8360/8963 ....... А1  Nylac Single Density ...... Q3 ТЕ!Вїп.. -.-4-..2.À1 Vector System ie al: mit 

Lo NM c Q2 Heath H89 + Magnolia Intertec Superbrain 00$ 0,1 R7 Оно ScientificC3......... АЗ ТН5-80 Model p ыы 805.25 in. Single 

Blackhawk Single Density . .03 |i M ———— Р? Intertec Superbrain DOS 0.5 RJ Опух С8001 ,............ Т2 CUNO „аан JN Om 
CDS Versatile ЗВ... ....... ӘР... ьа од B2 Intertec Superbrain DOS3.xRK Pertec РСС 2000 ......... A1  TRS-80 Mods | + FEC Vista v200 5.25 in. Double 
CDS Versatile4........,.. 02 Сойған Micro Floppy ...R3 Intertec Ic 98 00 ....RS Processor Technology БОЕН a. aaa a RN T OW —— P6 
GDMPAL-0. ... 2,402. (С0М3?12.............. А1 Kontron PSI-80 .......... RF Hoe doom 2  TRS-80 Model | + Zenith 289 + Heath CP/M. P7 
CSSN Backup. —s os) лье А1 MITS 3200-3202 ......... B1 Quay 500 „АО Micromation .......... А4 - к + Lifeboat 
Cromemco System 3...... А1 ICOM 4511 5440 Cartridge MSD БЕБИ... RÚ -QUAY 2204... coe RP  TRS-80 e | + Qmikon — . CP/M..............- 
Cromemco Z2D ..........R6 er арганнай 01 Меса Deita-15.25in .. ...Р6  RAIR Single Density,..,... E — SES LA aee zn 289 + мш 
Delta Systems ........... Al k. 5440 Cartridge Micromation............ А1 ВАА Double Density...... AE р = GRIM аи eras ew A 
Digi-Log Microterm й ..... RD pos 02 Micropolis Мо4!......... Q1 Research Machines 5.25 іп ЕН In em 


Lifeboat буйир, 1651 Third Avenue, N.Y., МҮ. 10028 
(212) 860-0300 Telex: 640693 
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LANGUAGES 
ALGOL-60 NEVADA COBOL 
APL/V80 PASCAL/M 
BASIC-80 PASCAL/MT 
(COMPILER) PASCAL/MT + 
BASIC-80 PASCAL/Z 
(INTERPRETER) PL/I-80 
BDS C COMPILER SMAL/80 
CBASIC-2 S-BASIC 
CIS COBOL TINY C 
COBOL-80 TINY-C TWO 
FORTRAN-80 W'SMITHS С 
KBASIC COMPILER 
muLiSP XYBASIC 
muSIMP 


LANGUAGE AND APPLICATION 
TOOLS 


BASIC UTILITY MDBS.DRS 

DISK MDBS.RTL 
DATASTAR M/SORT FOR 
FABS COBOL-80 
FORMS 1FOR PEARL 

CIS COBOL QSORT 
FORMS 2 FOR STRING BIT 

CIS COBOL STRING/80 
MAGSAM III SUPER-SORT 
MAGSAM IV ULTRASORT II 


WORD PROCESSING SYSTEMS 
AND AIDS 


MAGIC WAND ТЕХ 
LETTERIGHT TEXTWRITER Ш 
MICROSPELL — WORD-STAR 
SPELLGUARD WORDINDEX 


DATA MANAGEMENT PACKAGES 


CONDOR MDBS.QRS 
WHATSIT? 


GENERAL PURPOSE 
APPLICATIONS 


CBS 
SELECTOR III-C2 
SELECTOR IV 


MAIL LIST APPLICATIONS 


MAILING ADDRESS (PTREE 
MAIL-MERGE FOR WORD 


NAD 
POSTMASTER 
BUSINESS APPLICATIONS 


ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE {SSG} 
GENERAL LEDGER ІІ (CPAIDS) 
GENERAL LEDGER (PTREE) 
GENERAL LEDGER (SSG) 
GLECTOR FOR SELECTOR III-C2 
INVENTORY (PTREE) 
INVENTORY (SSG) 
PAYROLL (PTREE) 

PAYROLL (SSG) 


Micropoiis Mod Il 


PMATE: 
EDITOR-IN-CHIEF 


“This new-generation text editor is bristling with features 
previously unavailable on microcomputers, making it ideal 
for virtually any program or data file editing. PMLATE’S 
command set includes expression evaluation, cond tional 
branching, I/O with prompting, and other programming 
language constructs. PMATE makes use of 11 buffers for 
storage, and includes commands permitting work on more 
than one text at a time. Unique to РМАТЕ is the facility for 
customizing. Keystroke functions can be redefined, and se- 
quences can be programmed to directly execute macros. 
Video commands can be changed, and macro functions can 
be written to emulate another editor, such as WORD- 
STAR or ELECTRIC PENCIL™. PMATE provides full side- 
scrolling, and can be used with virtually ANY video 
terminal on the market. PMATE is an extraordinary editor, 
combining the power of TECO™ with the convenience of 
WORDMASTER ™ . IF you use an editor, you need РМАТЕ!" 


PMATE $195 


B-a] 
MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295. 


NUMERICAL PROBLEM-SOLVING 
TOOLS 


ANALYST STATPAK 
FPL T/MAKER 


muMATH 


OTHER SPECIALIZED 
APPLICATIONS 


DATEBOOK 

ESQ-1 

MASTER TAX 

PAS-3 DENTAL 

PAS-3 MEDICAL 

PROPERTY MANAGEMENT (PTREE) 
STANDARD TAX 


BOOKS AND PERIODICALS 
APL—AN INTERACTIVE APPROACH 


ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE-CBASIC 

8080/7280 ASSEMBLY LANGUAGE 

THE CP/M HANDBOOK 

THE C PROGRAMMING LANGUAGE 

FIFTY BASIC EXERCISES 

GENERAL LEDGER-CBASIC 


Research Machines 8 іп... .A1 


In Switzerland, 


Intersoft GmbH, Schlossgartenweg 5. * — 
D-8045 Ismaning Telephone 089/966-444 Telex: 5213643 isof 


LIFELINES 

PASCAL USER MANUAL AND REPORT 

PAYROLL WITH COST 
ACCOUNTING-CBASIC 

STRUCTURED MICROPROCESSOR 
PROGRAMMING 

USING CP/M—A SELF-TEACHING 
GUIDE 


ACCESSORIES 


DC 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 

FLOPPY SAVER 


Program names and computer names are generally 
trademarks or service marks ої the author or manulac- 
turing company. 

АН software products have specific requirements for 
hardware and additional associated software (e.g. op- 
eraling system or language). 

АП Lifeboat software requires CP/M unless otherwise 
stated. 

All products are subject to terms and conditions of 
sale. 

Copyright @ 1981 Lifeboat Associates. No portion of 
this advertisement may be reproduced without prior 
permission. 

The list of available formats is subject to change with- 
out nolice. in case of uncertainty, call 10 confirm the 
format code for any particular equipment. 

Prices and specifications are subject to change with- 
out notice. 


Lifeboat Associates GmbH, Aegeristr. 35, CH6340 Baar, 
Telefon: 042/31 2931, Telex: 865265 MICO CH 


Legal Protection for Computer 
Hardware and Software 


Picture the following: 

Tinkering at your home, you de- 
velop a program or hardware innova- 
tion that, you believe, can be sold for 
a handsome sum. When you consider 
marketing your development, justifi- 
able paranoia strikes, as it becomes 
painfully apparent that an unscrupu- 
lous competitor could easily copy 
your program (by exact reproduc- 
tion) or hardware (by duplicating the 
schematic diagram or by employing 
reverse engineering). 

Question: How can a hobbyist or 
small businessman, with limited re- 
sources, guarantee that the law will 
provide protection against such un- 
fair competition? 

Answer: There are no guarantees. 

Patents, copyrights, and trade se- 
crets are the three basic forms of legal 
protection that are primarily applic- 
able to computer-related innovations. 
Unfortunately, there is no single form 
of protection for all the different 
varieties of hardware and software 
that is entirely satisfactory to the 
small businessman. In fact, this also 
applies to large businesses with vir- 
tually unlimited resources. 


About the Author 

Stephen A Becker has a master of science 
degree in electrical engineering. He has been 
granted two patents for his work in electronic 
control systems while working as a research 
engineer. After obtaining a law degree in 1975, 
he entered the field of patent law. Attorney 
Becker specializes in the protection of intellec- 
tual property innovations, with particular em- 
phasis on computers, and is a partner in the 
patent law firm of Lowe, King, Price “ғ Becker. 
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Stephen A Becker 
Lowe, King, Price & Becker 
Suite 209 
2001 Jefferson Davis Hwy 
Arlington VA 22202 


The following discussion provides 
some general legal background on a 
very complex and growing subject. 
However, I encourage you to confer 
with a patent attorney (registered 
with the United States Patent and 
Trademark Office) who specializes in 
all forms of intellectual property pro- 
tection, prior to entering the market- 
place. Also remember that this dis- 
cussion concerns US law only. If you 
have an international market, profes- 
sional advice is even more essential. 


Patents 

Patents provide a formidable pro- 
tection for innovations that meet the 
rather stringent legal requirements of 
patentability. The right to a patent is 
fragile and can be lost by certain 
avoidable acts, such as public disclos- 
ure or an offer for sale more than one 
year before the patent is applied for. 
A patent, once granted, gives the pat- 
ent owner the exclusive right to make, 
use, or sell the patented innovation in 
this country for 17 years. The patent 
owner has the right to stop others 
from infringement and collect dam- 
ages even if the infringer later devel- 
oped the same invention indepen- 
dently. After the 17-year period has 
expired, the innovation is considered 
to be in the public domain and avail- 
able to all without limitation. 

In order to qualify for a patent, the 
invention must be new, useful, and 
unobvious in view of existing tech- 
nology. In fact, before a patent is 
granted by the United States Patent 
and Trademark Office, a patent ex- 
aminer conducts technological ге- 


search to determine whether the in- 
vention is adequately different from 
the existing technology to merit an 
award of “Letters Patent.” About one 
dozen patent examiners, who special- 
ize in computer technology, work for 
The Patent and Trademark Office. 
Unfortunately, the procedure of 
applying for a patent is very expen- 
sive. In most cases, a patent attorney 
or agent must be retained to prepare a 
patent application and to submit ar- 
guments in favor of patentability be- 
fore the Patent and Trademark Office 
during the approximately 18-month 
period of examination. During this 
time no patent protection exists. Pat- 
ent rights are created only when a 
patent is actually issued. Further- 
more, there is no guarantee that you 
will receive a patent. The Patent and 
Trademark Office may rule that the 
invention does not qualify for patent 
protection, They may do this for one 
of two reasons: because the invention 
is not the type that patents are de- 
signed to protect (eg: mathematical 
algorithms) or because the invention 
is simply too close to existing tech- 
nology to be considered “unobvious.” 
It is definitely possible to obtain a 
patent on hardware innovations, such 
as peripherals, interface circuitry, or 
construction techniques. There is con- 
siderable uncertainty, however, con- 
cerning what types of computer soft- 
ware, if any, can be protected by a 
patent. In 1972 and 1978, Supreme 
Court litigation between patent ap- 
plicants and the Patent and 
Trademark Office resulted in denials 
of patent protection on programs that 


COMPUTER WARE 


CALL TOLL FREE 4-800-528-1054 


International Dealer & Personal Inquiries Invited, Prices May Vary. Tix (0) 668382 (MCB) 


ATARI 
Special 32K 800 System 
800 w/32K, recorder 


star raiders, joystick.......... 
800 (46K) ................ 
SPURS WOT м 
810 Disk Пгіуе.............. 
825 Printer ............... 
850 Interface .............. 
410 Recorder.................. 
830 Modem................... 
Star Raiders .............. 
16K Memory .................. 
32K Memory ................ 
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Northstar ................. Call Ë We Buy and Sell Used Equipment 
Intertec Data Т ҰНҒ ae ines date pc Dem 
Superbrain 64K D/D...... $2771 Experienced Equipment 
Commodore $1498 Centronics 779.. $450 Comprint 912 ... $275 
S нь. diii $1498 Teletype Model 40 Atari 820 printer. $400 
ee sq (Naow)....... $2750 Soroe ........ $600 
H Iti 1510 .. $650 ТІ 810 Basic ... $1200 
DISKETTES ee $650 Diablo, NEC, Qume 
Memorex ................. Call Hazeltine 1420 .. $600 / 2. тот $2100 
BASF ......................... Gall Centronics 730.. $375 Axiom 801 HS... $250 
Scotch 


(Qty 100) $250 
(Qty 100) $260 


5%-0, 10, 16 Sector 
8"-0, 32 Sector 


MONITORS 2222 E. Indian School Rd. 
АРЕ - 9" Мопйог........... $115 Phoenix, Arizona 85016 
Sanyo -9" Monitor ......... $165 (602) 954-6109 


1-800-528-1054 


Personal checks will delay shipping two weeks. Store Hours: Тиез.- Friday 10-6 MST Saturday 10-5 MST 


Prices reflect 3% cash discount. Product shipped in factory cartons with manufactures 
warranty Add 2%, a minimum of $5, for shipping and handling. 


are essentially mathematical algo- 
rithms, such as numerical conversion. 

But in more recent cases (in 1980 
and 1981) the Supreme Court begged 
the question of whether or not other 
types of software may be patentable. 
The Court of Customs and Patent 
Appeals (CCPA), which reviews Pat- 
ent and Trademark Office decisions 
and is highly regarded for its com- 
petence in patent matters, has held 
that certain other types of software 
may be patentable. Issuance of pat- 
ents has been denied by the CCPA 
only on software that is essentially al- 
gorithmic in nature. Thus, it is still 
unclear what types of software will 
ultimately be considered patentable if 
and when that broad issue is con- 
sidered by the Supreme Court. 

On the other hand, the courts have 
held that inventions are not unpatent- 
able merely because they involve pro- 
gramming. For example, consider a 
microprocessor-based system that is 
programmed to operate with an array 
of sensors to monitor a physical pa- 
rameter in a unique way and to pro- 
cess sensor-generated data in accor- 
dance with a stored program, gener- 
ating machine-control signals. This 
system is patentable if it satisfies the 
three basic criteria of novelty, useful- 
ness, and non-obviousness. Thus, pat- 
ent protection is available to comput- 
er-related innovations involving pro- 
gramming so long as the invention is 
in the overall system and not solely in 
the program. 

Because the costs involved in ob- 
taining patent protection are high and 
the law of software protection is still 


uncertain, I do not recommend patents 
as an avenue of protection of pro- 
gramming by the personal computer 
experimenter or small businessman. 
However, if the invention involves 
more than just programming (eg: a 
complete system involving program- 
ming, or a new piece of hardware) 
and there is a significant commercial 
potential associated with the inven- 
tion, then Letters Patent should be 
considered to increase the likelihood 
of success in the commercial environ- 
ment. 


Copyrights 

A copyright is essentially the right 
of an author to control the copying of 
his or her work by others. It is applic- 
able to computer software but not 
hardware. A copyright is easy and in- 
expensive to obtain. It must include 
the following comment at the start of 
the program: 


© <name of copyright owner> 
<date of first publication>, 


© John Doe 1979 


In order to perfect the copyright, as 
is necessary before a copyright in- 
fringer can be sued, the copyright 
must be registered with the Copyright 
Office by filling out a FORM TX. 
(The address is: United States Copy- 
right Office, Library of Congress, 
Washington DC 20559.) After you fill 
it out, mail it with two copies of the 
program as originally published (or 
publically disseminated) and a $10 
registration fee. 

If the program is on magnetic tape 


or other non-readable form, a print- 
out must also be deposited. Even if 
you do not register the copyright, 
you are required to deposit copies 
with the Copyright Office within 
three months of the date of first 
publication of the program with the 
copyright notice. 

As a practical matter, however, 
there is no penalty for non-deposit in 
the absence of registration, unless the 
Copyright Office specifically de- 
mands a deposit. Details on software 
registration can be obtained directly 
from the United States Copyright 
Office or from an attorney specializ- 
ing in intellectual property law. 

The term of a copyright extends 
throughout the lifetime of the author 
plus 50 years. In the case of a work 
made for hire, the term is the earlier 
of two periods: 75 years from the 
year that the work (ie: program) was 
published, or 100 years from the year 
that the program was written. 

Although the cost and effort of ob- 
taining a copyright on software are 
minimal, and although there is vir- 
tually no time delay or uncertainty 
(as in patents), a copyright offers sub- 
stantially less protection than a pat- 
ent. First, the copyright covers the 
“expression” (ie: program listing) of 
software but not the idea, procedure, 
or concept underlying the software. 
A competitor could, for example, use 
the copyright owner's basic pro- 
cedure or method of solution without 
infringing the copyright if a different 
but equivalent program is developed. 
Also, the copyright owner is provid- 
ed no protection against competitors 


6809 SYSTEMS ( 6809 SYSTEMS ( 6809 SYSTEMS (© 6809 SYSTEMS 


Featuring the GIMIX mainframe with 30 amp С.У. ferro-resonant power supply; fifteen 50 pin and eight 30 pin stot Mother Board: 


2 Mhz CPU with time of day clock & battery back-up, 1K RAM, 6840 programmable timer, provisions for 9511A or 9512 


Arithmetic processors, and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software. 


VARIETY: you can have 32KB, 56KB, 128KB and up of static RAM. You can use 5” and/or 8” disk drives, single or double 
density, single or double sided, and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or 


parallel МО cards. en 
EXPANDABILITY: You can add memory, 1/05, Video or Graphics cards, Arithmetic processors, additional drive capacity, and other Quality Electronic products since 1975. 


hardware now or in the future to this 5550 bus structured system from GIMIX or other 5550 bus compatible manufacturers. 
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S 05-9 operating systems. A wide 


variety of software and languages is available for these systems. 


QUALITY: All boards are assembled, burned-in, and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com- 
ponents аге used and all boards are fully buffered for maximum system expansion. All boards come complete with bus connectors 


and all necessary instruction and documentation. 


GIMIX designs, manufactures and tests, in-house, their complete line of products. Complete systems are available to fit your 


needs. Please contact the factory if you have any special requirements. 


For further information, pricing and brochures, contact: 


GIMixX 


The Company that delirers 


1337 WEST 37th PLACE, CHICAGO, IL 60609 

(312) 927-5510 = TWX 910-221-4055 

GIMIX' and GHOST‘ are registered trademarks 
ol GIMIX Inc. 


Flex and Uniflex are trademarks ot Technical Systems 
Consultants Inc. 059 is a trademark ot Microware Inc. See 
iheir ads tor other GIMIX compambie software. 


For GIMIX compatible software see Technical Systems Consultants ad page 77 and Microware ad page 242. 
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See us at NCC booths 971-2. 


Circle 167 on inquiry card. 


Development Software 

For Texas Instruments 

TM990 Micro 
Modules 


Eyring Research Institute, Inc., 
authors of Tl's POWER BASIC® 
and UNIVERSITY BASIC®, is 
pleased to release development 
software for use on the TM 990 
microcomputer modules. PDOS/ 
EXPRES?? is a powerful multi-user, 
multi-tasking operating system 
designed for development, scien- 
tific and industrial applications. 


The PDOS/EXPRES® system in- 
cludes: 


e 8k byte PDOS multi-tasking 
operating system 

e Advanced EXPRESS BASIC 
language interpreter 

e Stand alone run module sup- 
port 


PDOS supports up to 16 con- 
current user tasks with prioritized 
round robin clock swapping. Up 
to 32 contiguous or non- 
contiguous files can be simultane- 
ously open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 


" Eyring Research Institute, Inc. 
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| are being used simultaneously for 


Desert Research Institute 


p" мии ай 


“After having worked with | 


PDOS and EXPRES for the past | 
three months | have found them to | 


be a powerful and versatile com- 
bination. The true multi-user, 
multi-tasking capability has made 
it a pleasure to use in our labora 
tory environment where programs 


controlling laboratory apparatus 
taking and reducing data. ..Ме 
are enthused by the product. . .” 


Tom Ochs 
Assistant Research Professor 


and extended memory capabilities 
of up to 256k bytes are handled Бу 
the operating system. Named files 
on 256 directory levels are easily 
accessible from EXPRES BASIC and 
assembly language programs. 
Disk files are time stamped with 
date of creation and last update. 
ИО drivers аге a simple extension 
to the PDOS file structure. 


The EXPRES BASIC interpreter 
uses advanced interpreting 
techniques which approach 
execution speeds of common 
threaded code compilers while 
maintaining the highly advantage- 


ous interactive approach to pro- 
gram development. Other fea- 
tures include: 


ө Multi-line recursive functions 
with local variables 

ө Variable names of unlimited 
length 

ө Reverse Polish pseudo-source 
token storage 


PDOS/EXPRES® is available for 
either an EPROM based system or 
a RAM based system. A handsome 
250 page Operator Reference 
Manual walks you through the 
features and use. All for an attrac- 
tive price of $1500.00*. 


Order your PDOS/EXPRES® 
software from your nearest au- 
thorized Texas Instruments dis- 
tributor or contact Eyring Research 
Institute, Inc. for further informa- 
tion and a free color brochure. 
Write or call Eyring Research In- 
stitute, Inc., Software Marketing 
Dept., 1455 West 820 North, 
Provo, Utah 84601, phone (801) 
375-2434. 


*U.S. price, subject to 
change without notice 
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who independently develop the same 
program; a copyright offers protec- 
tion only against actual copying. 

This may be enough protection for 
many computer programs. But the 
form of expression of a program is 
often critical and modification of that 
expression often destroys or substan- 
tially reduces its utility. I recommend 
that programmers routinely include 
the copyright notice in a comment 
statement at the start of each program 
prior to distribution, and postpone 
registration of the copyright until a 
lawsuit for copyright infringement is 
contemplated. 

A word of caution concerning copy- 
rights: there is presently some uncer- 
tainty whether, and to what extent, 
computer programming is a proper 
subject for copyright protection. An 
early attitude was that programs 
could not receive copyright protec- 
tion because they are part of a ma- 
chine rather than a literary work. 
Present sentiments, however, are that 
at least the “expression” of the pro- 
gram should be protectable by copy- 


right. This issue may soon be settled 
because Congress is expected to con- 
sider subcommittee recommendations 
to amend the Copyright Act. 
(Editor’s Note: Source listings are 
unequivocably covered by copyright 
laws, but the extent of copyright pro- 
tection as it is applied to programs in 
other forms is less clear. For further 
explanation, and a discussion of Su- 
preme Court rulings regarding soft- 
ware patents, see “Washington Tack- 
les the Software Problem,” page 128.) 


Trade Secrets 

A trade secret is commonly defined 
as a formula, process, mechanism, 
compound, or compilation of data, 
not patented, but known only to cer- 
tain individuals using it in business to 
obtain a commercial advantage. In 
order for there to be a trade secret 
that will be enforced by the courts, a 
secret must exist and there must be a 
duty on the part of all persons who 
learn the secret not to disclose it. 
Confidential relationships are gener- 
ally established between employers 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 


on the GSA Schedule, including 


Apple, Cromemco 


and Computer Corporation of America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


products represented. 


Computers 


Ete dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 


13A Allegheny Avenue, Towson, MD 21204 — 
9330 Georgia Avenue, Silver Spring, MD 20910 — 


(301) 296-0520 
(301) 588-3748 


or Call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 
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and employees or between businesses 
cooperating in a technical develop- 
ment by a type of contract known as 
a confidential disclosure agreement. 
For example, if you, a small business- 
man, wish to submit your unpatented 
innovation to a corporation for eval- 
uation you may request that a corpo- 
rate officer sign a confidential dis- 
closure agreement. Such an agree- 
ment states that the corporation 
agrees to use your disclosure only for 
the purpose of evaluation and to dis- 
close it outside the company only 
with your express written approval. 
The agreement will require the com- 
pany to bind all its employees to con- 
fidentiality. However, the agreement 
must not be too restrictive to prevent 
the company from properly evaluat- 
ing your innovation. Some compa- 
nies may not be willing to sign a con- 
fidential disclosure agreement and, 
in fact, may even require you to agree 
to non-confidentiality before they 
will review an outside innovation. 

A trade secret automatically exists 
between a patent applicant and the 
Patent and Trademark Office during 
the period of examination of the pat- 
ent application. The Patent and 
Trademark Office is required by law 
to maintain the application in secre- 
cy. 

The Coca-Cola formula is an exam- 
ple of a successful trade secret which 
has never been patented and is known 
only to some internal personnel. For a 
trade secret to exist the subject matter 
must, in fact, be maintained in secre- 
cy. But trade secrets are easy to lose. 
Once the secret becomes public, for 
example, legal protection is lost. It 
may become public through your own 
carelessness or through commonplace 
and legal competitive means, such as 
reverse engineering. A trade secret is 
not lost, however, if a competitor ob- 
tains the secret by unfair means, such 
as industrial espionage. The courts 
are filled with lawsuits involving 
piracy of trade secrets—including 
cases that involve theft of software 
and data by such means as tapping 
communication lines. 

One advantage of trade secrets, in 
contrast with either patents or copy- 
rights, is that the trade secret exists as 


Software Professionals 


At General Electric we’re 
using computers In ways 
no one thought of before. 


If you are looking for exciting technical chal- will be working in the following Data Proces- 
lenges coupled with excellent growth oppor- sing Environments: 

tunities join General Electric’s Space Sys- m 3033 m JES 2 

tems Division. Help us develop large scale, m 3081 m ACF/NCP 
distributed, information processing systems m VAX 11/780 и ADABAS 


requiring innovative design approaches. You м MVS 


Entry level and Sr. positions available for: 


MVS Systems Programmers 


Perform SYSGENs, maintain and tune 
MVS. Select and install program products. 
Develop MVS enhancements H/W—S/W 
interfaces, and 3705 telecommunications ap- 
plications. 


Math Analysts 


Perform modeling for simulation of complex 
command and control systems. Solve opera- 
tional research problems and develop algori- 
thms in systems and vehicle flight dynamics 
and orbit mechanics. Develop computer pro- 
grams to generate study data to aid analysis 
and trade-offs. 


Computer Systems Architects 


Responsible for requirements analysis in the 
design of large scale Computer Systems to 
support on-line information management ap- 
plications. Duties include selection and speci- 
fications of: 

e Computer Hardware 

e Operating Systems 

e Data Management Systems 

e Telecommunications Systems 


Data Base Designers/ 
Administrators 


Perform data base design-administration and 
implementation tasks for large scale data 
systems using state-of-the-art data base man- 
agement tools. Analyze data base require- 
ments. Design and select file structures, access 
methods, and data management techniques. 
Install, maintain and tune vendor supplied 
Data Base Management packages. Provide 
Data Base support and technical interface 
for Data Base definition, design, query and 
update utilities. 


Data Base Analysts 


Responsible for data requirements analysis 
and subsequent selection of appropriate data 
Management approaches including Data Base 
Management Systems evaluations. 


Scientific Programmer/Analysts 


Perform start-to-finish, state-of-the-art S/W 
development for large scale, high technology 
programs. Develop geometric and operations 
research related designs that involve chal- 
lenging data handling requirements. Growth 
opportunities available include entry level to 
Project Leader positions for those with dem- 
onstrated leadership/technical skills. 


For your convenience, a postage-paid reply a resume or letter to: Mr. William E. Sarno, 
card has been provided. One of our Technical Dept. VF-31-E, General Electric Space Sys- 
Managers will contact you promptly. tems Division, Valley Forge Space Center, 
Or, if you prefer, you may respond by sending Goddard Blvd., King of Prussia, PA 19406. 


Applying computers to make our most important product: Progress 


GENERAL G ELECTRIC 


GE takes pride in being an equal opportunity employer, m/f 
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Your Wholesale source for Floppy 
Disks and Computer Software 


VERBATIM & MEMOREX 


16 Sector for Vector, Micropolis 
Verbatim 525-10 $2 
Soft Sector, Double Sided for 

ll Superbrain Quad, 


710 Sector, Double Sided Quad 
NorthStar 
Memorex 3423 
Verbatim 550-10 
8" IBM SD 
Memorex 3062 
Verbatim 34-1000 
Digital Research 
CP/M 2.2 Northstar ...$144/$25 
CP/M 2.2 Cromemco. .$184/$25 
$4491$35 


$ 40/$10 


$2891$30 
B Basic Compiler $329/$30 
Fortran-80 
$569 / $30 
$139/$20 
$ 80/%20 


$319/$40 
Mail/ Merge $109/$25 
WordStar / Mail-Merge .$429/$65 
DataStar $2741$35 
Word-Master $114/$25 
Peachtree 
General Ledger $399 / $40 
Асс! Receivable $399/$40 

$399/ $40 


Acct Payable 
$399/$40 


Payroll 
Inventory 

Property Mat. ........ $849/ $40 
С.Р.А. Client Write... .$849/$40 
Mailing Address 


#* with Man. 


Mast termi in stock for immediate dels ery Factory sealed cartons 
w/lull Jactory watranty NYS residents add appropriate sales tax 
Prices do по! include shipping YISA and Master Charge add 3% 
COO orders require 25% deposit Prices subject to change without 
по} ке 


Computers 
Wholesale 


P.O. Box 144 Camillus, NY 13031 
„ы 0315) 472-2582 GS 
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$38.95 


$37 9/ $30 | 


long as the secret is maintained; it 
does not expire after a predetermined 
finite lifetime. There are no formal 
procedures, applications to fill out, or 
government fees to pay to establish a 
trade secret. Furthermore, there are 
no delays because the trade secret be- 
comes enforceable as soon as it exists. 

Unless you are in a position to 
maintain your software in secrecy 
and to bind all parties involved in 
confidentiality by contract, a trade 
secret is apt to be lost through in- 
advertence or by acceptable competi- 
tive efforts. For example, in the 
absence of restrictive licensing, there 
are no legal means to prevent a com- 
petitor from purchasing your soft- 
ware for the purpose of reproducing 
it for sale to his own customers. Of 
course, if the printout carries the 
copyright notice and the program is 
copied by the competitor verbatim, 
you will have a claim for copyright 
infringement following registration of 
your copyright with the Copyright 
Office, 

Trade secret protection is at best 
very risky and can be lost for any 
number of reasons both inside and 
outside your control. In addition, 
there is some conflict between copy- 
right law and trade-secret law since 
copyright protection is based upon 
publication, whereas trade-secret pro- 
tection prohibits publication. There- 
fore, care must be taken to indicate 
that there is no presumption of pub- 
lication of programs carrying the 


_copyright notice that are distributed 


under restrictive licenses or confiden- 
tial disclosure agreements. Even then, 
once the program is deposited with 
the Copyright Office, trade-secret pro- 
tection may be lost. 


Protection 

The type or types of protection that 
should be considered for programs 
and computer-related developments 
depend upon several factors. These 
are: 


® the nature of the development, that 
is, whether it is basically a mathe- 
matical algorithm of some other type 
of program or computer-based sys- 
tem merely involving programming 


ethe commercial importance of the 
invention 

ө the commercial lifetime of the in- 
vention 

e the importance of exclusivity in the 
marketplace 


Patent protection should be con- 
sidered for hardware, or for comput- 
er-based systems, when the novelty 
involves more than merely the pro- 
gramming, if there is significant com- 
mercial potential and there is a com- 
mercial lifetime of at least several 
years. 

Software should bear the copyright 
notice, despite uncertainties in the 
law, and I even recommend applying 
the copyright notice to printed-circuit 
boards to protect direct copying of 
circuit layouts. Trade secrets should 
be relied upon only when you are in a 
position to actually maintain your 
software or hardware systems in se- 
crecy and bind your employees to se- 
crecy and customers by contract; this 
is generally not practical where public 
sales are made. An old practice for 
maintaining circuitry in secrecy has 
been to embed the circuitry in epoxy, 
to prevent reverse engineering by in- 
spection. It may even be necessary to 
embed small metal particles in the 
epoxy to prevent inspection by X-ray 
photography. Obviously, this ap- 
proach is impractical for the small 
businessman working in the public 
market. 

Whenever possible, software should 
be sold under restrictive licenses be- 
tween you and your customers. Under 
the license terms, the software re- 
mains your property, while the cus- 
tomer is permitted to use it but not re- 
produce the program for use by others. 
A patent attorney will be able to draft 
a restrictive license to meet your par- 
ticular requirements. 

Most patent attorneys are also en- 
gineers who specialize in all areas of 
intellectual property, such as patents, 
trademarks, copyrights, and trade se- 
crets; they are in a position to devel- 
op a portfolio of intellectual property 
protection suitable to your particular 
needs. I strongly recommend that you 
consult one before you attempt to 
market any product. в 


The talk of the town! 


General Instrument’s new 
VSM2032 has made speech 
synthesis the talk of the 
town. In fact it speaks so well 
we named it Orator.™ 


The VSM2032, a complete speech 
system, is immediately available. 
It needs only a power source and 
speaker to start talking...in less 
than an hour you can hear it 
speak, fluently, with a 32 word 
calculator/clock vocabulary that 
combines to form over one billion 
phrases. 
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You can use the Orator module 
as a stand alone voice system 
or interface it with industrial 
equipment, vending machines, 
instrumentation, arcade games, 
computers or warning devices. 
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More than the spoken word. 
With Orator you get a lot more 
than talk. General Instrument's 
State-of-the-art technology utilizes 
Linear Predictive Coding (LPC) for 
speech data compression with 
minimum ROM support. And to 
obtain truly natural speech, a 12 
pole cascade filter is used to 
implement a mathematical model 
of the human vocal tract so that 
Aunt Mary sounds exactly like 
Aunt Mary and not like Uncle 
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Walt cantly less in production Arrow, Diplomat, Future, Hallmark, 
uid quantities), you cant afford not to Pioneer and VSI. Or write Module 

Now. Talk’s cheap. hear Orator! And you can choose Products Dept., Microelectronics 

Simplified digital interfacina... from standard vocabularies or Division, General Instrument 

caterer a ТАПАП, high voice your own vocabulary for orders of Corporation, 600 West John St, | 

quality...low price...make Orator 250 or more modules. Hicksville, New York 11802. 

VSM2032 an attractive and The final word is up to you. The 

feasible way to make your product VSM2032 is available now from We help you 

speak. At a cost of $99 (signifi- these distributors, Advent, Anthem, compete.9 
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Software Review 


Dancing Demon 


from Radio Shack 


Radio Shack's latest addition to its 
games line is a fantastic graphics and 
sound game called Dancing Demon. 
The author of this well-designed gem 
is Leo Christopherson—the creator of 
Snake Eggs and Bee Wary, those won- 
derfully graphic but nonsensical 
games. 

Dancing Demon is a fairly sophisti- 
cated music-generating program 
which uses carefully synchronized 
moving graphics and impressive 
sound. 


Written in BASIC, the game places 
you in the role of agent/operator of 


At a Glance 


Name of software package 
Dancing Demon 


Type of package 
Game 


Manufacturer 

Radio- Shack 

1600 Tandy Center 
Fort Worth TX 76102 


Price 


$9.95 


Format 
Cassette tape 


Language used 
BASIC 


Computer needed 
TRS-80, Level II BASIC, 16 K pro- 
grammable memory 


Documentation 
13 pages, 8% by 11 inches 


Of interest to 
Children, parents and grown-ups who 
are kids at heart 
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Elizabeth Cooper and 
Yvon Kolya 
POB 22 
Peterborough NH 03458 


an ex-devil called the Dancing 
Demon. As his agent you must 
choreograph his dance steps to music 
you compose. 

The documentation is careful to ex- 
plain that the demon is rather dim- 
witted and understands only a special 
code for the music and dance steps. 
This code assigns one note to each 
letter of the alphabet. Covering a full 
two octaves (25 notes total) the "A" 
key equals low C and the "Y" key is 
equal to high C. The "Z" key is 
reserved for rests between notes. 

After selecting the demon's music, 
you are given the opportunity to 
choose his dance steps. (If you wish, 
you can select the dance steps first; 
the order is up to you.) The same 
simplistic approach is also used for 
this procedure. The letter "A" 
represents Step 1, the letter "B" 
represents Step 2, and so forth to the 
letter "Z," atotal of 26 different steps. 

The instructions are clear and to 
the point; at times, they are clearly 
geared towards young children. 

The program is as easy to under- 
stand and the documentation is clear- 
ly written. After CLOADing it and 
typing RUN, you see the main pro- 
gram menu. The menu options are: 


1. Compose your own music 

2. Create your own dance routine 

3. Make the demon perform the pro 
gram in memory 

4. Save your show to tape 

5. Load a show from tape 

6. Make the demon perform the first 
preset show 

7. Make the demon perform the 
second preset show 


The last two options are usually the 
first ones chosen. These two opening 
numbers give a good example of the 
capabilities of the demon and are 
quite entertaining. 

Continuing up the menu in reverse 
order, you have the option to LOAD 
(from tape) a show previously com- 
posed, or to save to tape a show you 
have just perfected. Both of these op- 
tions are arranged simply so children 
should experience little difficulty. 

Option three lets you play the 
show currently in memory. You are 
asked two questions: The first ques- 
tion asks for a speed factor, which 
determines how fast the music plays, 
and how fast the demon executes the 
dance routine. Any number between 
1 (super fast) and 255 (very slow) 
may be entered. 

The second question asks how 
many performances of this routine 
you wish to see. Again, you may 
answer with a number between 1 and 
255. 

After you've answered the ques- 
tions the screen displays the theater 
stage, the curtain rises, and the 
demon starts his performance. 

Option two lets you program the 
dance steps to be used by the demon. 
The steps have enough variety to be 
entertaining and yet the differences 
are subtle enough so that any com- 
bination of steps will result in a credi- 
ble dance routine. Since the steps are 
designated by letters of the alphabet, 
you can amuse yourself by typing in 
actual sentences and watching how 
these are translated into movements 
by the demon. You can even type in 
the words to the song you've just 
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APPLE COMPUTER 
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We're the 
APPLE*Specialist. We 
screen a complete line of software, 

hardware and accessories for your APPLE... 
Then we offer you only the best from all 
major manufacturers... Rainbow Computing 
(Write-On, A Stellar Trek, Bowling 
Data System...) 


Adventureland, Automated Simulations, 

On-Line Systems, Synergistics, Muse, 

Mountain Hardware, Broderbund, 
Programma, Hayden, 

| Š Strategic Simulations... 

ла RAINBOW COMPUTI 


ETT, TT 


| CALL OR WRITE TODAY 
— FOR YOUR FREE CATALOG! 

Garden Plaza Shopping Center : 

9719 Reseda Boulevard, Dept. 5B | 

Northridge, California 91324 

Phone U.S.A. (except Calif.) (800) 423-5441 


California and Foreign (213) 349-0300 @appic’ compute С im с. 


Open Tuesday to Friday 10 AM to 5 PM 
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entered into the music section of the 
program. 

One very nice feature 15 the 
“preview.” By pressing the space bar 
you can see the demon dance the 
routine as you have entered it so far. 
If you don’t like it, you can easily 
change it. The only restriction is that 
you are limited to a maximum of 248 
dance steps in the routine. 

Once you're satisfied with the 
dance routine performed by the 
demon, you enter it into “permanent” 
memory by pressing the ENTER key. 


This also returns you to the main 
menu. Finally, option number one 
lets you enter the music to which you 
want the demon to dance.. 

While the basic idea of the musical 
accompaniment seems quite simple, 
in actuality, it is considerably more 
difficult to create (or recreate) a 
musical melody than it is to design a 
workable dance routine. As with the 
dance steps, each note is designated 
by a letter of the alphabet. To include 
a rest, the “7” key is used. What's 
confusing is the fact that there cannot 
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42 — 5Vat3A with 
E Built-in OVP 


Power One's Case models started 
at $24.95. Over 200,000 models later, 
they're still only $24.95! 
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125 standard linear and 


' Ogie, 
7 U шш. 


Model HB5-3/OVP 
$24.95 Single Qty. 


FREE! 
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be a direct correspondence between 
the letters of the keyboard and the let- 
ters of the musical scale. This is 
because the sharps, flats, and octaves 
(ie: the notes low C, low C£, high C, 
etc) cannot all be matched to the 
keyboard letter "C"; instead, they are 
matched to the keyboard "A," "B," 
and "M" keys, respectively. Even for 
someone who already plays music of 
a more conventional sort, it's like 
learning an entirely new instrument. 
For those who read music, a chart 
matching the keyboard letters to their 
appropriate places on the musical 
staff might have been a very welcome 
addition to the documentation. 

Then again, it might be easier to 
take the advice in the instructions and 
simply pick out tunes by ear. When 
you're programming music, each 
press of a key results in the ap- 
propriate note being played, and the 
appearance of that key's symbol on 
the sequence list. 

To hear the sequence you've input 
so far, press the space bar. This is an 
excellent feature, since it is always en- 
couraging to hear your progress up to 
this point, and it's easier to spot and 
correct mistakes. As in option two, 
when you're satisfied with the music 
sequence, press ENTER to have it 
added to memory, and to return to 
the main menu. You are limited to a 
sequence of 248 notes. There's no 
need to worry about having the same 
number of notes as you have dance 
steps. The music sequence repeats (if 
necessary) until all of the dance steps 
in the sequence have been executed. 


Conclusions 

Dancing Demon, Radio Shack's 
newest graphics and sound game, is 
an admirable addition to its game 
line. It combines an entertaining 
graphics routine with an equally 
amusing sound routine (including the 
clicks from the demon's tap-dance 
shoes). Because of the unusual com- 
bination of sophistication and 
simplicity, this game could be an ex- 
cellent means of sparking and foster- 
ing the creativity of children. 

The game sells for $9.95 and, we 
feel, it should be purchased by 
anyone with children. We heartily 
recommend it. il 
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IN SYSTEM PERFORMANCE... 


31 MByte Formatted Capacity 


The ADES $33 MByte Hard Disk Subsystem is the HARD EDGE in System Performance. Тһе 533 
transforms your S100 computer from a slow, floppy-bound machine into a high performance system. The 
533 is a complete subsystem which includes the ADES PS100 S100 compatible hard disk controller card, 
the Priam DISKOS (TM) 3350 hard disk, an attractive desktop cabinet, power supply, CP/M * BIOS 
software, and ribbon cable. With its 31MB formatted capacity and a CP/M data transfer rate greater than 
40K bytes/second the S33 can instantly increase the performance of any S100 computer system. 


955 FEATURES. The PS100 single card controller, which is 
IEEE-8100 compatible, contains an on-board processor, a 
528-byte host interface RAM, and the hard disk interface. 
It has a fifteen command repertoire, on-board CRC to 
guarantee data integrity, user selectable base address, 
bank select feature, phantom RAM disable, and full S100 
interrupt capability. It controls up to four Priam drives. In 
addition, the S33CBIOS software package allows easy 
integration into most CP/M systems. Application notes 
cover CBIOS integration and system boot directly from the 
hard disk. 


*CP/M is a registered trademark of Digital Research. 


EXPANDABILITY. With the S33 subsystem, you have freedom 
to grow іп two different directions. First, the P5100 con- 
troller supports all Priam 8- and 14-inch hard disk drives, 
including the 68 MByte and 158 MByte models. As your 
database expands, so does your system's capability. 
Second, one PS100 controller handles up to four drives of 
any size and in any combination, providing a full range of 
capacities. 


The S33 is only the first in the expanding line of ADES 

mass storage products. When you need an edge on your 
competition or more power in your personal system, look 
to ADES for the "HARD EDGE in System Performance." 


ADES 


ADAPTIVE DATA & ENERGY SYSTEMS 
2627 Pomona Boulevard е Pomona, CA 91768 
Phone: (714) 594-5858 
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Wire-Wrapping and 


Proto-System Techniques 


The cost of microprocessor, 
memory, and peripheral devices has 
plummeted, while the details of com- 
puter circuit theory and design have 
become widely available. In com- 
bination, these conditions are entic- 
ing a greater number of hobbyists to 
build and experiment with computer 
circuits. However, the process of 
translating published circuits and per- 
sonal circuit designs into functioning 
hardware can create unusual prob- 
lems. 

Whether you build a system from 
the ground up or expand an already- 
existing system, your initial choice of 
wiring and prototyping techniques 
will have a substantial impact on 
both the effort required and the 
success of the project. Plugboard 
systems break a computer system into 
manageable and easily documented 
circuit blocks, For rapidity in wiring, 
assembling, and later modification of 
the project, wrapped-wire techniques 
best serve the computer hobbyist. 


Wrapped-Wire Connection 

А wrapped-wire connection is 
made up of six closely spaced turns of 
solid copper wire wrapped, under 
tension, around square, sharp-edged 
metal posts. Both the wire and wrap- 
post edges become indented, forming 
a number of gas-tight contacts with a 
total resistance of less than three 
milliohms. An additional turn of the 
insulated wire at the start of the wrap 
process prevents wire breakage under 
conditions of extreme vibration, and 
also reduces the possibility of a short 
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Adolph Mangieri 
POB 384 
New Kensington PA 15068 


circuit from the lowest turn of ex- 
posed wire to a nearby trace or 
ground plane on the circuit board. 

The wrapped connection is made 
with a metal tube that has a central 
hole in one end for a wrap post апа а 
smaller hole (alongside the first) that 
accepts a piece of wire. In conven- 
tional insulated wire wrapping, a 
piece of wire is cut to length and the 
ends are stripped of insulation. One 
end is inserted into the wire hole in 
the wrapping tool, and the tool is 
then placed over a wrap post. As the 
tool is rotated, wire is pulled from the 
hole at a 90 degree angle and wrapped 
around the post, creating enough 
drag and tension to make a good con- 
tact. This method requires a separate 
wire for every connection. It is also 
possible to connect a number of posts 
with a single unbroken strand of 
uninsulated wire— a process known 
as chaining. However, Баге-уліге 
chaining is suitable only for installa- 
tion of ground buses or isolated 
jumper connections. 

Fortunately, insulated wire chains 
can be made with special wrapping 
tools recently introduced by Vector 
Electronics. 


Wire-Wrapping Tools 

The Vector Electronics model P180 
Slit-N-Wrap is a high-speed chain- 
wrapping tool that eliminates wire 
cutting and stripping. A top-mounted 
wire spool holds 100 feet of #28 gauge 
nylon-polyurethane insulated wire 
(available in four colors). Wire exits 


the wire hole, and a sharp cutting 
edge slits the insulation to expose a 
portion of bare wire as you form the 
wrapped connection. The tool is sup- 
plied with two spools of wire and a 
P183 chisel knife and wire-forming 
tool, for routing wire and nipping off 
the beginning end-tail. 

The nylon-polyurethane insulated 
wire resembles magnet wire, and it 
may be wrapped around an odd-sized 
terminal and soldered directly 
through the insulation. (However, 
you Should exercise caution in 
avoiding the dragging or binding of 
wire against sharp wrap-post edges.) 
The thin but tough wire insulation 
barely increases wire diameter or 
stiffness, and as a result, the tool 
maneuvers smoothly on dense wire- 
wrap boards. 

A similar high-speed tool, the Vec- 
tor model P184 Tefzel Slit-N-Wrap, 
chain-wraps #28 gauge Tefzel in- 
sulated wire. This tool is supplied 
with two 50-foot spools of wire in dif- 
ferent colors. Tefzel insulation is 
relatively thick, allowing carefree 
wire wrapping and eliminating any 
chance of a short circuit, but the wire 
also handles somewhat more stiffly. 
Both Slit-N-Wrap iools must be 
rotated clockwise to slit the wire in- 
sulation, and both wrap their wire 
type conventionally. 

The Vector P160-2A Dual-Way 
Wrap-N-Strap is a conventional tool 
that wraps 430, 428, and 426 gauge 
wire. Bare-wire chaining or strap- 
ping is possible by feeding wire down 
through the hollow handle. The 
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THE SOLUTION STORE ` 


... Makes The Difference! 


MicroAge Computer Stores sell solutions to your professional, business 
and household-management problems, not just hardware. That's what 
makes the MicroAge difference! From systems integration to easy-to- 
understand application software, research and development to warranty 
service and repair, systerns consulting to training and installation. In all 
these, we offer the latest, most innovative approaches. That's why we are 
the forerunners ... the pioneers in the microcomputer industry. 


But don't just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
experience with every time and money-saving idea. The difference that 
will keep you satisfied now and for years to come! 


9530 Viscount 2760-5 South Havana 
El Paso, Texas Aurora, Colorado 
(915) 591-3349 (303) 696-6950 


611 Rockville Pike 1707 Monroe Avenue 
Rockville, Maryland Rochester, New York 


(304) 762-7585 (746) 244-9000 

5742 E. Broadway 1220 Melbourne Drive 
Tucson, Arizona Hurs!, Texas 

(602) 790-8959 (817) 284-3413 


2675 Maytair Road 
Milwaukee, Wisconsin 
(414) 257-4100, 


2065 El Camino Real West 
Mountain View, California 
(415) 964-7063 


2525 М. Scotisdale Road 
Scottsdale, Arizona 
(602) 944-8794 


1490 W. Spring Valley Rd. 


Richardson, Texas 
(214) 234-5955 


83 South 40th Street 
Minneapolis, Minnesota 
(612) 338-1777 


4550-50 E. Cactus 
Phoenix, Arizona 
(602) 996-2910 


MicroAge. 
COMPUTer store 


“Where Vision Becomes Reality” 


24 W. Camelback 2594HamillonRoad 
Phoenix, Arizona Columbus, Ohio 


(602) 265-0065 (614) 868-1550 
Coming soon іс: Lincoln, Nebraska 


Sal! Lake City, Utah SanDiego, Califomia 
St. Louis, Missouri РОйоапа, Oregon 
Indianapolis, indiana 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967-1424 


Big sale 


on K's! 
16K ...$149.95 


32K... $199.95 
48K... $249.95 
64K... $299.95 


| Af š 
New JAWS-IB 
The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS L we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing ourcost saving with you. But don't be 


surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory mn the market at the best 
price on the market. 


ONE CHIP DOES IT ALL 
aws-IB is the Rolls- of all the $100 dynamic 
rds. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. delay lines... massive heat sinks... unreliable 
trick circuits. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance... low power 
consumption ... latched data outputs ... 200 NS 
4116 RAM's ... on-board crystal ... RAM Jumper 
selectable on 8K boundaries ... fully socketed ... 
solder mask on both sides of board . . . phantom line 
. designed for 8080, 8085, and 780 bus signals .. . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


I0-DAY MONEY-BACK TRIAL: Try a fully wired 
and tested board for 10 days —then either keep 
li, ME It for kit,ar simply return It In working 
conditio 


а Continental U.S.A. Credit Card “же Outside ре 
"ТО ORDER CALL TOLL FREE 800-243-7428 


a 
a 
в From Connecticut Or For Assistance: : 
в (203) 354-9375 Y 
a Please send the items checked below: в 
sJAWS-IB kit: - 
w 4818. u ce ОИ $149.95* а 
оон отнести $199.95* s 
ау. ЗОРИН — И $249.95* в 
Ls oo AH $299.95* ° 
в SJAWS-IB Fully Assembled, Wired & Tested: в 
o —————— $179.95* в 
[Е 32K ee ee ee p өс $239.95* : 
o —€——Ó—— € $299.95* - 
eO BENE. cops сары» ENA e Mio $359. 95* в 


"ri EXPANSION KIT, 16K RAM Module, to expand" 
a JAWS-IB in 16K blocks up to 64K. $59.95 

a АЙ prices plus $2 postuge and insurance ($4.00 Canada). 
8 Connecticut residents add sales (ах. 


x 
aTotal encloeed: $ 


Га Personal Check О Money Order or Cashier's Check 
a VISA О Master Card (Bank No. ) 
8 Acct. No. Exp. Date 
«Signature 

A rint 

a е 

a 

в Address 

a City 

= 

State i 


333 Litchfield Road, New Milford, CT 067 76s 


iw NETRONICS R&D Ltd. 
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Photo 1: Available wire-wrapping tools include the Vector P180 Slit-N-Wrap, installed 
in a P160-4R cordless driver unit (left), the P160-2A-1 Dual-Way Wrap-N-Strap (top 
center), and the P184-Tefzel Slit-N-Wrap (below). The stand (center) displays five dif- 
ferent pin-insertion tools. In the foreground (left to right) are the P160-1A Dual-Way 
unwrapping tool, P178-1 wiring pencil, and the P187 IDC fixture for assembling IDC 
ribbon cables. 


P160-2A-1 wrapping tool is a similar 
instrument, but it has a top-mounted 
spool to hold the bare wire. Both 
tools offer a solution to the problem 
of inserting wire (especially the re- 
maining end of a very short wire) into 
the wire hole. Each tool has a recessed 
tip with a cross-slot that allows wire 
insertion without up-ending the tool 
or fumbling about on the board. The 
Vector P160-1A Dual-Way unwrap 
tool has a retractable hood that 
catches the unravelled wire when you 
unwrap a connection. 

Even chaining can become tedious 
if you wrap a large backplane or 
motherboard, but a powered wrap- 
ping tool can make this kind of opera- 
tion less tiresome. Powered wrappers 
are versatile hand-held units that con- 
tain an electric motor and a hollow 
main spindle that accepts the handles 
of various manual Vector tools. 
These electrical tools can make a 
single wrap in seconds; chains can be 
wrapped as quickly as the tool is 
moved to the next wrap post. 
However, the powered wrappers are 
bulkier and less easy to handle when 
routing wire on a densely populated 
circuit board. The Vector model 
P160-4R wrapper (see photo 1) is 


powered by rechargeable nicad 
batteries. The newer model P160-4R3 
has a hand-fitting pistol grip. The 
P160-4T1, supplied with the P180 
wrapping tool installed, is similar in 
design, but it operates off 110 V AC 
lines. The battery-operated P184-4T 
model, and the line-operated 
P184-4T1 Electro-Wrappers are sup- 
plied with the P184 Tefzel wire- 
wrapping tool installed. 

Another recently developed wiring 
technique uses a wiring pencil. The 
pencil dispenses solder-thru insulated 
wire from a top-mounted wire spool. 
Instead of wrapping a connection, 
you simply loop several turns around 
a terminal and begin to solder. This 
technique permits assembly of low- 
profile plugboards with low-profile 
solder-tail sockets. The Vector model 
P178-1 wiring pencil dispenses either 
#36 gauge or #32 gauge solder-thru 
wire and #30 bare tinned wire. The 
tool is supplied with one 400-foot 
bobbin of #36 gauge wire (available 
in three colors). 


Wrap Posts and Accessories 
Vector can supply wrap posts in 

many styles, along with DIP (dual in- 

line pin) wrap-post sockets of all 
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Orange Micro 


“THE COMPUTER PRINTER 
SPECIALISTS” 


UP TO 25% DISCOUNTS! — SAME DAY SHIPMENT! 


CENTRONICS 737 (,7%2о5нғск. 


| Word Processing Print Quality 


e 18 x 9 dot matrix; suitable for word 
processing * Underlining * proportional 
spacing * right margin justification © serif 
typeface % 50/80 CPS * 9%” Pin 
Feed/Friction feed * Reverse Platen * 
80/132 columns 


| CENTRONICS 737-1 (Parallel) ................. (List$995) $765 
CENTRONICS 737-3 (Ѕегіа[).................. (List $1045) $815 
gf" EPSON МХ80/МХ70 


Low-Priced 
Professional Print Quality 


° 9 x 9 dot matrix е Lower case descenders 
е 80 CPS е Bidirectional, Logic seeking * 
40, 66, 80, 132 columns рег line * 64 special 
graphic characters: TRS-80 Compatible « 
Forms handling е Multi-pass printing • Ad- 
justable tractors 


EPSON МХЯ80.............................. (List $645) $Call 
EPSON MX 70 Dot graphics, 5 x 7 matrix...... (List $450) $Call 


OKIDATA MICROLINE SERIES 


TRS-80 Graphics Compatibility, 
Friction Feed 


e 9 x 7 dot matrix е 80 CPS * 80, 132 
columns — 64 shapes for charts, graphs & 
diagrams е Double wide characters • 6/8 
lines per inch * Up to З part copy е Friction 
& pin feed e 200 M character head warranty 


OKIDATA MICROLINE80 .................. (List Ф800) $520 
OKIDATA M82 Bidirectional, Forms handling ....... (List $860) $750 
OKIDATA M83 Wide carriage, 9 x 9 dot matrix ..... (List $1260) $1050 


IDS PAPER TIGERS 


Dot Resolution Graphics, quality print, speed 


e 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders * Over 
150 CPS » bi-directional, logic seeking 
(460) * 8 character sizes; 80-132 columns 
e Adjustable tractors е High-resolution dot 
graphics » Proportional spacing & text 
justification (460). 


IDS 445G 7 wire printhead, graphics ........... (List $895) $ 750 
10$ 4606 9 wire printhead, graphics .......... (List $1394) $1150 
IDS 560G 9 wire, wide carriage, graphics ...... (List $1794) $1590 


CALL FOR FREE CATALOG 


(800) 854-8275 
CA, AK, HI (714) 630-3322 


At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for tree consultation. 


VISTA — C. ITOH 


Daisy Wheel Letter Quality 


• 25 CPS (Optional 45 CPS) * Typewriter 
quality « Centronics parallel е RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional « Programmable VFU • Self 
test ғ Diablo compatible * Friction feed 
(Optional tractors) е 136 printable 
columns. е Manufactured by C. ITOH. 


VISTA VEG. ШОН)... crar rrr (List $1895) $ Call 


ANACOM 
Low Cost, High Speed, Wide Carriage 


e 9 x 9 dot matrix е Lower case descenders е Wide carriage * 
Adjustable tractors to 16” е 150 CPS, Bidirectional, Logic Seeking 


ANACOM O——————— (List $1350) $ Call 


ANADEX 


Dot Graphics, Wide Carriage 


• 11 x9 dot matrix; lower case descenders е Dot resolution graphics 
e Bi-directional, logic seeking • Up to 200 CPS е RS 232 Serial & 
Parallel e Forms control е X-ON/X-OFF ® Up to 6 part copy. 


PV ein co op —M——— (List $1650) $1350 


NEC SPINWRITER 
High Speed Letter Quality 


* 55 CPS е Typewriter quality • Bidirectional • Plotting © pro- 
portional spacing. 


5510-5 RO, Serial, witractors ........ МИ: сос (List $2995) $2625 
5530-5 RO, Parallel, w/tractors................ (List $2970) $2599 


TELEVIDEO CRT’S 


AT DISCOUNT PRICES! 


ТУІ 912С 
ТУІ 920С 


Please Call Toll Free 
Prices are too low to 


QUANTITY PRICING AVAILABLE TVI 950 "u asa 
PRINTERS 
MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) $ 1975 
QUME 5/45 typewriter амаійу.................... (List $2905) $ 2559 
INTERFACE EQUIPMENT 

| CCS APPLE PARALLEL Interface & cable ................. $ 180 
APPLE | - EPSON MX80 

parallel interface board & cable .......................... $ 100 

SSM AIO BOARD Apple Serial/parallel interface ...... (List $225) $ 175 

| MICROTRONICS АгагірагаШе/ітегіасе...................... $ 89 

ATARI 850 Interface module, serial/parallel .................... $ 199 

TRS-80 CABLES to keyboard or Exp. interface ................ $ Call 

| NOVATION D-CAT direct connect modem................... $ Call 


TELEPHONE ORDERS: Mon.-Fri. 8:30 - 5:00 
The Orange Micro Printer Store (Retail): 
Mon.-Fri. 10:00 - 6:00, Sat. til 4:00 


Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer’s warranty included on all 
equipment. Prices subject to 
revision, 


(nicro, inc. 


3150 Е. La Palma, Sulte I 
Anaheim, СА 82806 
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PERSONAL 
COMPUTER 
SYSTEMS 


See arr Th rt we 


APPLE Il, 16K, List $1195........... 
32K, List $1395 .................... 
7 с ын ay wasqa Nas 1259 


ATARI? 400'M, List $630 
OUR PRICE ONLY $499 


820 PRINTER, List $599.95.......... $499 
810 DISK DRIVE, List $699.95....... $589 


HP-85 


"E^ ^ (5053250 
rok 
ж * = 
Leto. | 
TT 


5, ALT I AT 
] үле titu sap i 


€ Extended BASIC Language 

€ Advance Graphics 

€ CRT Bullt-in Display 

€ Magnetic Tape Cartridge for Storage 


CALCULATORS BY 


D. HEWLETT 
Ж PACKARD 
HP-41C Calculator, "А System" .. $244.95 
HP-32E Scientific w/Statistics ... $ 53.95 


| HP-33C Scientific Programmable ... 99.95 

HP-34C Advanced Scientific 
Programmable 

HP-37E Business Calculator 

HP-67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering 

HP-97 Desktop w/Built-in Printer .. 579.95 


COMMODORE PET....... Call for Prices 


Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice. 


Peer 
omputer 
$" 
609 Butternut Street 


Syracuse, N.Y. 13208 
(315) 478-6800 
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Photo 2: Rapid assembly of circuit boards demands insulated-wire strapping or chain- 
ing techniques, as demonstrated with the P184 Tefzel Slit-N-Wrap tool. The wide var- 
iety of board pins shown can handle any wiring situation. 


sizes. At least four pin styles and 
several pin insertion tools will be 
needed to assemble a project. Wrap 
posts are 0.025 inches square 
(0.64 mm) and are push-fitted into 
0.042 inch (1.07 mm) holes. The T-49 
Klip Wrap post has a three-way fork 
(see photo 2) at one end for support 
of discrete components that may be 
snapped in place or soldered. You can 
install this pin with the Vector P156 
insertion tool. For soldered installa- 
tion of discrete components, the T-44 
Miniwrap pin has a small slot at one 
end and is installed with the A13 
hand tool The K-32 J-pin passes 
through two holes and the short leg is 
bent to the board. Substitute DIP 
sockets can be made using these pins. 

The Vector T46-5-9 pin is one of 
several pins that has a crossbar on the 
shank. The pins are installed with the 
aid of the P205 insertion tool, and 
crossbars are aligned to accept female 
IDC (insulation displacement connec- 
tor) plugs of ribbon cables. The 
T46-4-9 pin is similar in design but 
single-ended, and it passes a card- 
finger pad or power plane to the other 
side of the board. Other single-ended 
board-feed-thru pins include the 
T46-4 and T51 pins. Typical of a 
family of pins having no crossbar, the 
T46-3 double-ended pin is inserted 


with the P133A insertion tool. Use 
these pins when the laterally extend- 
ing crossbar pins create a problem. 
To assemble sockets for small tran- 
sistors or integrated circuits, you can 
use the R31 and R32 socket pins. Use 
the Vector MB45-20 perforated align- 
ment block to back up the board and 
assure perpendicular installation of 
board pins. Photo 2 shows useful pin 
styles and a sample Tefzel-wire 
chained connection. 

Although the use of Slit-N-Wrap 
chaining tools reduces time spent 
forming the wrapped connections, it 
can be tedious to wire-wrap a circuit 
that includes hundreds of connec- 
tions. Much of the time is spent refer- 
ring to the schematic and plugboard 
diagrams, locating the pins on the cir- 
cuit board, forming and routing 
wires, and correcting wiring errors. À 
particular circuit board may have 
markings (eg: socket pin numbers) 
that can be helpful in wrapping your 
circuit, but these marks are quickly 
obscured on a crowded board with 
hundreds of closely spaced wrap 
posts. Correcting wiring errors can be 
time consuming, as the wire in ques- 
tion is often buried under several 
layers of wires. Make sure that you 
are properly oriented when you make 
the connections: it will reduce the 


C SF Pascal 
Efficiency’ "Portability 
Flexibility Strong Typing 


Now you don’t have to compromise! 


Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 


We support complete versions of both C and Pascal, as compilers and cross- 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 


before burning PROMs for your 68000 or 8080. 


Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail- 
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 


Call or write for more information. 


Source Target Machines М 
Operating re 
Systems 8080/280 | LSI-TI/PDP-TI VAX-TI M68000 an 

ў ES 


Pn. 
- 


8080/780 C: $630 
CP/M Pascal: $880 


LSI-TI / PDP-11: 


IPSE 
>" - 
M 
—_ 


1 
р >= 


idris, Unix, ЕТТІ, C: $1130 | C: $1130 мж” 
RSX-11/M, Pascal: $1380 | Pascal: $880 Pascal: 513800 
RSTS /E, IAS jv 
Hu 
Unix /V32 с. $1130 : csmo Lo 
Pascal: $1380 Pascal: $880 | Pascal: $1380 | _ 
VMS i д 
ó 


M68000 C: $630 yz 
VERSAdos Pascal: 5880 | 
| <» " 


ldrisis a trademark of Whiresmiths, Ltd. B Unix is a trademark of Bell Laboratories Bl CP/M is а trademark of Digital Research Company Bl VMS, 
RSX-11/M, RSTS/E, 181-411, VAX, are trademarks of Digital] Equipment Corporation М VERSAdos is a trademark of Motorola Corporation 


* Special Order 


Protect your software 


utesmiths, Ltd. 


PO. Box 1132 Ansonia Station New York, N.Y. 30023 
(212) 799-1200 


Circle 434 on inquiry card. BYTE May 1981 


Photo 3: A DIP (dual in-line package) patchboard or breadboard, such as the Vector 
51X patchboard, is indispensable to circuit development. This patchboard is top and 
bottom wirable and can be easily linked to a computer with an IDC ribbon cable. 


amount of time devoted to the wiring 
operation. 

To install a chained wire-wrap run 
correctly, push short lengths of in- 
sulation over each post as you iden- 
tify it, then select the best route for 
the run. You should begin at the end 
that allows easy removal of the first 
wire anchor with a chisel knife. 
Remove the markers as you proceed, 
taking care to insert the tool on the 
marked pin. Check the completed 
wire run for errors before you pro- 
ceed, 

Avoid taut wire runs that can result 
in wire breakage or bent wrap posts. 
When removing the tool from a wrap 
post, use the tip of the wrapping tool 
or the wire-forming tool to mold the 
wire to the board. An excellent wire- 
forming tool can be made from the 
wooden handle of an artist’s paint 
brush. Sharpen one end in a pencil 
sharpener and fashion a screwdriver 
blade at the other end. Use both the 
wrapping and the wire-forming tools 
as you form and route wire to the 
next wrap post. To reduce crosstalk, 
avoid bundling wire runs, and 
approach or pass the wire between 
socket pins perpendicular to the plane 
of the pin rows. To begin the next 
wrap, use the forming tool to press 
the wire to the board: do this slowly, 
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using no down-pressure on the first 
turn. If you use the P180 wrapping 
tool, start the wrap slightly above an 
etched plane. Wire breakage rarely 
occurs, but it is usually the result of a 
sudden start on a taut wire. 


Pencil Wiring 

When you assemble a board that 
uses solder-tail (low-profile) DIP 
sockets, use the pencil wiring tech- 
nique, After you chain-wrap the inter- 
connections, solder the looped turns 
with a soldering pencil heated to a 
temperature of 750 degrees Е. The 
heat melts the nylon-polyurethane in- 
sulation, which allows the solder to 
bond the connection. The Vector 
P178-1 wiring pencil is supplied with 
#36 gauge solder-thru wire, but 
spools of #32 gauge solder-thru wire 
and #30 gauge bare wire can also be 
used, 

Orbit the tip of the wiring pencil 
around the terminal or socket pin, 
placing the loops of wire somewhat 
above the board surface. Due to the 
additional soldering time required to 
melt the wire insulation, you should 
use soldering heatsinks to protect 
delicate components. If this is not 
possible, tin a portion of the wire 
before you form the loops (this pre- 
melts the insulation). You can obtain 


a satisfactory connection by solder- 
wetting the loops on one side of the 
terminal or component post: this 
reduces soldering time. 

You can use the Vector P179WS 
series of plastic wire spacers to route 
the wire neatly. The wire spacers are 
push-fitted into the board and have a 
number of wire-retaining slots top- 
side. Low-impedance ground circuits 
may be obtained by running a second 
or third wire parallel to the first run, 
or you can pencil-wire the ground bus 
with Vector W30-4 #30 gauge tinned 
bare wire. Install discrete components 
on the T42-1 micro-clips or flea clips. 


DIP Patchboard 

The DIP patchboard or breadboard 
is a necessity for developing and ver- 
ifying circuit designs. Тһе bread- 
board includes strips and banks of tie 
points that accept DIP devices, 
jumper wires, and component leads. 
Photo 3 shows a Vector 51X DIP 
patchboard that, with the addition of 
an IDC 40-conductor ribbon cable, is 
modified to link up with a TRS-80 
computer. Model 51X-GP is. similar, 
but the supporting board has a 
ground plane, To make a large patch- 
board, you can install four 51X-GP-2 
assemblies in the 43X-4 Multi-Conn 
chassis. А  patchboard (including 
plugboards) can be assembled on any 
p-pattern board by inserting the large 
T66-96 Klip-Bloks, the T45-48 Klip- 
Bus, and similar components in any 
pattern. These unique systems can be 
wired from either side of the board. 
Wrap posts pass directly through the 
tie points to the other side. 

A good ground system on the 
patchboard is imperative. Push long 
wrap posts through all device ground 
points and chain-wrap the pins on the 
bottom side to form a ground grid. 
Bypass the supply line with a 100 pF 
electrolytic capacitor and a 1.0 nF 
tantalum capacitor, and bypass the 
supply pins of all monostables and 
flip-flops with a 0.1 „F disk capacitor 
to ground. One bypass capacitor for 
every pair of DIP packages should 
suffice for other devices. Use short 
jumper wires and keep the wires 
separated. You can measure the cur- 
rent drain of the patchboard with a 
meter, but be sure to short out or 
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BINSIDE BASIC GAMES 


ШЕТЕТҮ BASIC EXERCISES 


BINTRODUCTION TO PASCAL 


ШТНЕ PASCAL HANDBOOK 


> 


or at book and computer stores everywhere 


AVAILABLE MAY 1981 
BPASCAL PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 


MORE SYBEX BOOKS 
" 


STATE-OF-THE-ART 
SS16K/IEEE 
16K STATIC RAM BOARD 


шу 71795 


Expand your system beyond 
64K — add universal bank 
select option for only $20.00 


"d A e = .=:» 


easy, ИИ и = 
New: 5516 КЛЕЕЕ RAM 


It's aa hing you need in a 16K static RAM board 
— at the lowst price you’ve ever seen. The 
SS16K/IEEE comes with all the high performance 
features listed below: And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
now just $20.00. This makes the SS16K/IEEE capa- 
ble of addressing 2,048 different banks. You can add 
memory beyond the 64K limit. You can expand to a 
multi-terminal system. 


FEATURES OF SS16K/IEEE : 

e Low-power 2114's 

e All inputs and outputs meet the proposed IEEE 
standards for the S100 bus. 

e 4.0 MHz operation. 

ә Schmitt trigger buffer on all signals for maximum 
noise reduction. 

e Addressable on 16K boundaries, 0-БАК, dip switch 
selectable. 

e Phantom option, dip switch selectable. 

ә PWR/MWRITE option, dip switch selectable. 

e Glass epoxy PC board with gold-plated contacts 
and double-sided solder mask. 

* Fully socketed. 

e Four separate regulators, for maximum stability. 


WITH BANK SELECT OPTION (now just $20.00) 

YOU ADI) THIS: 

® Software bank selector featuring a universal 
decoder works with Cromenco, Alpha Micro, 
Netronics, most other systems, or your design. 
On-board dip switches: Bank Select Enable, Reset 
Enable, Reset Disable, Port Address, Port Data. 

е LED Indicator to display status. 


10-ПАҮ MONEY-BACK TRIAL: Try a fully wired 
and tested board for 10 days —then either keep 
It, return it for kit, or simply return it in working 
condition. 


Se T TORO. GREEN aD 
susunan... u... s. sú и ар 


- Continental U.S.A. Credit Card Buyers Outside Connecticut: & 
"ТО ORDER CALL TOLL FREE 800-243-7428! 


š From Connecticut or For Assistance: и 
я (203) 354-9375 - 
в Please send the items checked below: - 
п a 9916K/IEEE without bank select: 1 
ее $179.95*в 
я) Fully assembled, wire & tested ........ $199.95* н 
a SS16K/IEEE with bank select: в 
ШЕШ ——————— a $199.95*; 
"D Fully assembled, wired & tested ....... $129.95" 
ЧЕ SS16K/IEEE bank select орбоп......... $20.00*= 
в "Plus $2 postage & insurance ($5.00 Canada). Cannecticut resi- a 
8 dents add sales tax. - 
a 


š Total enclosed: $ a 
Е ds Personal Check O Money Order or Cashier's Check? 
VISA ГІ Master Card (Bank No. 


Acct. No. Exp. Date 


п Signature 
s Print 


я 
2 
= 
=> 
d 
m 
CANON NUS МИРЕ 


u— PE ——— 
NETRONICS R&D Ltd. 


m 333 Litchfield Road, New Milford, CT 067 761 
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Photo 4: Low-cost open-frame 5-100 bus mainframe uses а Vector 8803 motherboard 
апа T169 T-struts, 5-100 prototyping boards include the model 8800У in the main- 
frame, an 8804 Any-Dip board (right), and the 8802 pad board (left). Shown in the 
foreground (left to right) are the R681-2 plugboard receptacle, KS2-40 female IDC con- 
nector, and T169 T-strut. The power supply (rear) bolts to T-struts supporting the 


5-100 motherboard. 


remove the meter when you run 
operating tests. 


Plugboard Proto Systems 

Plugboard systems for the stand- 
alone microcomputer or for expan- 
sion of an existing system are easily 
assembled at low cost using Vector 
card-cage components. You can then 
add card receptacles to these open- 
frame systems when needed. 

An inexpensive S-100-bus system 
can be built using the components 
shown in photo 4, based on the Vec- 
tor 8803 motherboard. The board 
accepts eleven Vector RS681-2 card 
receptacles that are easily soldered to 
the hot-tinned solder-masked board. 
A portion of the board includes 
printed-circuit traces for installation 
of either active or passive bus ter- 
minations. 

Install the S-100 motherboard on a 
pair of Vector T169 T-struts (see 
photo 4) using the insulating spacers 
that are supplied, and secure it with 
SC4-28 hex-head screws (these slide 
into the strut). The BR27D card 
guides are mounted on the mother- 
board, on a length of B63-240 
punched mounting plates. There is 


ample room to the rear for installa- 
tion of an 5-100 mainframe power 
supply for the stand-alone system. 
The 8803 motherboard mounts 
directly on the T-struts of the Vector 
Pak VP1 and VP2 deluxe table-top 
microcomputer cabinets. These 
cabinets include card guides and a 
mounting plate for the power supply. 

For prototyping or the assembly of 
system components, select from plug- 
boards optimized for wire-wrapping 
or soldered-wiring techniques. The 
Vector model 8800V microprocessor 
board has a number of wide vertical 
bus bars on both sides that form the 
ground and supply planes. The con- 
necting zig-zag buses between the 
bars accept board feed-thru pins. The 
supplied heatsink mounts on either 
end of the board which supports two 
on-card voltage regulators, one of 
which is prewired to the power plane. 
Device sockets are mounted verti- 
cally, in four rows and twelve 
columns, with labeled pin numbers. 
A connector for IDC ribbon cable 
may be installed at either end of the 
board. The Vector 8804 Any-Dip 
board (which is similar to the 8800V 
model in many respects) accepts 
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WHY SETTLE FOR А 68000 BASED microCOMPUTER - 
WHEN YOU CAN HAVE OUR 68K MINICOMPUTER ? 


8 MHz 68000 CPU - 

Virtual memory to 4 billion bytes 
“ө 6809 peripheral processor 
Multi-user/multi-tasking memory management 
Each RAM board accomodates 2 megabytes 
High-speed DMA for universal hard disk interface 
e 6 RS-232 and 4 TM МО ports standard | 
Dual 8" quad-density floppys 


Extensive error checking and recovery 


— = = š See —" — — — 


Dept. 5B, P.O.Box 36051 
Los Angeles, CA. 90036 
(213)731-0876 


= — = 


чү Attend the 


our experts will field your 68K questions and discuss: 


«xy (68000 architecture 

( 68K MiniFrame architecture 
<=” 68K hardware interface 
cy МітЕгате programming 


640” $85 registration fee includes all-day seminar, 
lunch, and take-home documentation . 


«ay in Los Angeles / select June 6 7 8 9 10 


> Please call or write for 68K 
' MiniFrame information and 

the complete 1981 
seminar schedule. 


GUARANTEED RELIABLE 
FOR 2 FULL YEARS. 


Unprecedented product reliability deserves an 
unprecedented warranty. IMS International 
provides its dealers with both. 


Our commitment is real. 


We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered, 


The success of our dealers will insure our 
continued growth. That's why IMS International 


is committed to providing every IMS dealer with 
these distinct advantages in today’s marketplace: 

® 2 year warranty 

ө Low retail cost 

e Best margins in the industry 

e Protected territories 

ө Full factory technical support 

ө Complete system delivery in 30 days 

e Comprehensive advertising and promotional 

support 


For more information about IMS International's 


"Reliables" and our unique dealer plan, call 
714/978-6966 or write us: 


TWAS 2800 Lockheed Way 
| \ / Carson City, NV 89701 
INTERNATIONAL Telex: 910-395-6051 
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Photo 5: A system bus with fewer than one hundred lines can also be assembled using 
standard Vector components. The seventy-two-line combination system pictured here is 
a typical example. Primary components include the R636-1 receptacles, a 3677-7 
clearance ground-plane board on the wire-wrapped backplane, and a Vector 8004 Circ- 
board in the patchboard area. Plugboards include the model 4066-1 ground-plane board 
(top left) and the 4493 Any-Dip board with opposing power and ground planes. The 
system is powered by a Jameco model JE200 power supply. 


sockets horizontally, in seven rows 
and ten columns, and its IDC cable 
connector resides anywhere along the 
top edge of the card. With sockets 
parallel to the card-finger array, this 
board allows easy wiring of card 
buffers and memory arrays. 

You can choose from four S-100 
plugboards that tend to favor point- 
to-point soldered wiring. The Vector 
8801-1 plugboard has no circuit traces 
apart from card fingers. Sockets and 
connectors mount in any position, 
and you can use Vector Т107 
punched bus strips to assemble low- 
impedance ground and supply buses. 
The double-sided 8801 plugboard has 
one tinned pad per hole that serves as 
a solderable anchor point for sockets, 
component wire leads, etc. The 
double-sided 8802-1 board is similar, 
but has two holes per pad and ver- 
tically mounted sockets. The Vector 
8802 board also has two holes per 
pad, but the holes are plated through 
to the opposing pad. This unique 
board favors rapid and reliable an- 
choring of components, and with 
minimal risk of pad lifting. 

You may find it advantageous to 


use this prototyping system with a 
smaller user-defined system bus. 


Lines from the TRS-80 forty-line bus | 
can be assigned so that you can place | 


ground lines that alternate between 
signal lines, while retaining the same 
assignment for normal S-100 bus 
power-supply lines. Connect the 
ground on the plugboard, leaving the 
backplane unaltered. The resulting 
ground lines shield the signal lines. 
One prototyping sytem may then 
serve both the S-100 bus and the 
foreign bus if you are careful not to 
plug incompatible cards in simul- 
taneously. The large S-100 boards 
generally provide more board space 
per dollar than small cards, but pack- 
ing a number of smaller system 
modules on one S-100 card tends to 
complicate system documentation. 
Plugboard systems with a user- 
defined system bus are easily 
assembled at low cost and in a man- 
ner similar to the assembly of the 
S-100 system. The system shown in 
photo 5 uses the R636-1 plugboard 
receptacle with seventy-two (36/72) 
contacts and mating BR27-1 card 
guides. Receptacle wrap posts pass 
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MICRO PRICE for MINI POWER 


MICRO-MINI'" matches Serles | by IBM 
DELIVERING CURRENT ORDERS 


You cannot buy a more powerful micro: 

Power: 1 to 32 independent users 

Memory: directly addresses to 16 Meg! 
Mapping: efficient memory management 
Disk: 2M to more than 250M 

Speed: throughput 10 times 280 

Files: simultaneous access 
Communication: inter-user via terminals 
Security: all files password protected 
Options: expandable in the field 

Bus: Intel Multibus'" compatible 

* Languages: Pascal, BASIC. COBOL. FORTRAN 
SYSTEM І.. Бы 

28001 СРО board with on-board ROM monitor 
32K dynamic RAM 

МО board: 8 serial ports 

Back plane: 15-slots, Multibus™ compatible 
Case: switching power, fans, cage, fixtures 
SYSTEM ll.. slices $6659 
28001 CPU with memory management circuitry 
64K dynamic RAM 

МО board: 8 seria! ports 

FDC board: for 4 floppies, sgl/dbl density 
ZMOS: multi-user/-tasking operating system 
Back plane: 15-slots, Multibus™ compatible 
Case: switching power, fans, cage, fixtures 
Disks: dual floppies (ss: sgl/dbl density) 

CRT: Dialogue 80™ interactive/edit terminal 
Call for further system specifications. 


AMPEX Dialogue 80™ 


Dialogue 80™ fully-featured video terminal: 
Full ASCII with numeric and edit keypads 
Elegant case with detachable keyboard 
Display 24 lines with 25th status line 

20 user programmable function keys 

2 pages display memory (4 optional) 

11 graphics and 21 control codes 

10 modes including block, protect, program 
Transparent mode displays control codes 
Dialogue, 80 .................................. $1045 
Dialogue 80™ with phone coupler 


Applications: word processing, data entry, interac- 
tive programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this inter- 
active terminal is the perfect match. 


® шш ш в ë ш ш 


Prices; Prepaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
Interfacing cables free with all systems. 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 


(312) 684-3183 


x XX COMPUTEX 
MICROCOMPUTER SYSTEMS 


5710 Drexel, Chicago, IL 60637 
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through a length of 3677-7 clearance 
ground-plane board supporting pin 
rows so that you can plug in an IDC 
ribbon cable. To create a work area 
for a patchboard or other circuit, you 
can add a Vector 8004 Circboard with 
clearance ground plane, as shown. 
Alternatively, you can install the 


MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 


630 


The Diablo Model 630 is a reliable, high quality, full- 


character serial printer for anyone who 15 seeking superior 
print quality at a low cost. This is the first Diablo printer to 
offer complete interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrifice print quality toobtainthis versatility. 
Every aspect ofthe Diablo 63O design has been focused on 
maintaining outstanding print quality. Terminals also 
have self-test, extensive internal diagnostics and 
automatic bidirectional printing. 


8002 Circboard with interleaved 
buses for wire wrapping, the 8801 
Circboard with buses and three-hole 
pads for any wiring method, or the 
8803 pad-per-hole Circboard. A 
Jameco JE200 5 V, 1 A power supply 


$1,999.00 


With Adjustable Forms Tractor add $200.00 


fits the system neatly and powers the 
combination proto system. Plug- 
boards that mate with this system in- 
clude the Vector 4493 Any-Dip series 
and the 4066 series boards. 

A system with a fifty-six-line bus 
can be assembled with the R656 plug- 
board receptacle and the Vector 4610 
series plugboards. If you use the 
R644-3 receptacle with forty-four bus 


ANADEX DP-9500/9501 


The Anadex Models DP-9500 and DP-9501 Alphanumeric 
Line Printers are designed for all printer applications, 
includingthose requiring high density graphics Standard 
features include three standard interfaces (RS 232C, Cen- 
tronics Parallel and Current Loop), software selectable 
print sizes including compressed and expanded print, 
heavy-duty nine-wire printhead (permits true underlining 
and descending lower case letters), and fast bi-directional 
printing. The model 9501 offers slightly higher graphics 
resolution and aslightly slower print speed than the model 


9500. 


lines, you can choose from numerous 


$1,299.00 plugboards in the Vector 4412, 3662, 

3682, and 4494 board series. The 4609 

TEXAS INSTRUMENTS matte ии $1,549.00 plugboard can be adapted to the ex- 

Fast, relfable, and widely supported, the Т1 810 9Pllon) ternal bus system of the Apple II, 

has proven itself to be asolidprinterforbusiness 81O/2 VFC/CP $1,679.00 PET, or Super-KIM machines, either 
or industry. ES (includes u/1 case, forms « ы 

L T4. PRIC conttoi'mcómptétsed put as an open frame set-up or installed in 

ЅРЕСІА Prices good through June 15,1981 a Vector card cage using the standard 


PRINTERS 


ANADEX 


DP 9000 $199 
DP-9001 $1199 


Just like the 9500/9501, but 5 
inches narrower. Uses paper 
up to 9.5 inches wide. 


DIABLO 
1640 RO $2469 


Uses plastic daisy wheels, 
prints up to 45 cps. 


1650RO 


Uses metal daisywheels, prints 
up to 40 cps. 


NEC 
High Quality. 55 с.р.5. 


5510 $2595 
Serial Interface 
$2595 


5530 


Parallel Interface 


C.R.T.'s 


TeleVideo 


912C $ 699 
920C $ 749 


950 $ 995 
NEW! Features a detachable 
keyboard & programmable 
function keys. 


SOROC 


10120 


16140 51099 
16135 


$ 849 
NEW! Microprocessor 
controlled, programmable 
function keys. 


C. ITOH 
CIT100 


DEC 
VT-100 


$ 689 


$1625 


$1650 


TELEPRINTERS 


DEC 


LA34 $ 969 
Dot-matrix, 30 с.рі Adjustable 
character sizes & line spacing. 


LA34AA $1099 


Includes programmable forms 
length control. 


TELETYPE 


43 $ 999 
Very reliable 30 c.p.s. 
teleprinter. Idea) for use with 
300-baud acoustic couplers or 
modems. 


DIABLO 


1640 KSR $2699 


Uses plastic daisywheels, 
prints up to 45 c p.s. 


1650 KSR 
Uses metal daisywheels, prints 
up to 40 c ps. 


NEC and DIABLO prices include forms tractor. 


To Order: Send check to МІСВОМАП, РО. Box 3297, Santa Ana, CA 92703, Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.OD. requires a 15% deposit. Handling: Add 3% to 
orders less than $750. 2% to orders $75 - $2000, 1% to orders over $2000. NOTE: Handling charges аге 
waived on orders pre-paid in advance by check. Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. 


T P.O. Box 3297 
№ М! H [] M H | - Santa Ana, СА 92703 
| Phone: 714/731-4338 
B L B G | TWX: 910 5951146 
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mounting hardware. 

Give early consideration to the in- 
stallation of ribbon cable links. IDC 
cables are readily available, and they 
come assembled in assorted lengths 
and a number of lines. You can also 
use Vector KS2-20 ог KS2-40 female 
IDC plugs to assemble your own 
cables. The plugs mate with two rows 
of Т49-5-2 wrap posts installed on 
p-pattern board. Use the P187 univer- 
sal IDC fixture or its equivalent to 
press-fit the IDC connector to KW2- 
20-type twenty-line ribbon cable (use 
two lengths side by side on the 
KS2-40 connector). The IDC cable 
can be used for the links between the 
computer and proto-system, between 
plugboards, and to peripherals. You 
can also use the DIP-plug ribbon 
cable with male headers that fit stan- 
dard DIP sockets of most sizes. It is 
best to use pre-assembled DIP cable. 
The Vector DIP interconnects are 
available in lengths of 12 inches 
(304 mm) and 24 inches (608 mm), 
and as single- or double-ended cables 


Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 


RDOS 
INFOS? 
ICOS 
DOS 


Wild Hare gives Data General < 
users a choice when ыса W 
to a multi-user environment and 
eliminates the need to use AOS. “Ss 
Wild Hare makes it easy for you. It creates wau 
a true multi-lingual, multi-user environment for OW 
your current system. No user software modifications % Y 
are necessary. There is no need to install a new | 
operating system. And, no expensive hardware upgrade is 
required. 


| V N | li m 


Му 
А SIS 
NE 


M 
^y ПА 


M a. 
ире аҚ 


E ud 


an ph 
MET А 


= 
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Features 
‚ Each user is totally independent of all other users. 


‚ Each user may run all standard Data General software. 


* Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 


* Standard languages supported include: Fortran М, Fortran V, 
COBOL, ALGOL, RPG, DG/L", BASIC, PASCAL, MAC, etc. 


* All NOVA's9 and ECLIPSE's9 are supported. 
‚ Wild Hare guarantees its software systems оп a money back basis. 


Wild Hare's Software 
Gives Data General Users 


A Choice! = 
©) 

iW zi. 

BR e 

EC 

e 

HARE: m 

JJ 

PO. Box 3581,Boulder, onda 80307 

NOVA '. ECLIPSE' and INFOS: аге registered trademarks of Data General Corporation. (303) 494.0221 
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6 South St., Milford, МН 03055 (603) 673-5144 
TOLL FREE OUT-OF-STATE 1-800-258-1790 


COLOR COMPUTER 
16K $399 


277” COMPUTER 


+= 


" WITH INTERFACE = = 
$259. 
MODEL III 
48K $999 
TRS-80 COMPUTERS 
Modl, 64KRAM (#26-4002)........ $3499.00 Color Comp, 4K RAM (46-3001) ..... $359.00 
Mod Ill, 16K RAM (%26-1062)........ $919.00 Color Comp, 16K RAM (#26-3001+) . . . $399.00 
Mod Ill, 48K RAM (#26-1062+)...... $999.00 Color Comp, Ext BASIC (#26-3002).... $529.00 


Pocket Comp w /Inter (#26-3501+).... $259.00 


MODEL I DISK DRIVES 


HARDSIDE 40-track Dr 7-40) . ..... $319.00 PERCOM Data Sep (#7-03)........... $29.95 
PERCOM TFD-40 Dr (#7-99)......... $379.00 PERCOM Doubler (a7-07)........... $199.95 
PERCOM TFD-100 Dr (#7-100-1)...... $399.00 HARDSIDE Ext Cable (#7-02)......... $15.95 
HARDSIDE 80-track Dr (7-80) ...... $449.00 HARDSIDE 2-Dr Cable (#7-04)........ $29.00 
PERCOM Dual TFD-100 Dr (47-100-2). . $799.00 HARDSIDE 4-Dr Cable (#7-05)........ $39.00 


MODEL | PERIPHERALS 


СОММ-80 Interf 4-80) ........... $159.00 ОВСНЕЗТВА-80(#15-03)............ $79.95 
CHATTERBOX Interf (#4-81)........ $239.00 Upper/Lower Mod Kit (#15-02)....... $24.95 
DISK-80 Interf, 32K RAM (#4-a2) . . . . $339.00 CPU Speed-up Mod kit (#15-04)....... $45.00 
DISK-80 Interf, 32K RAM (#4-в3).... $369.00 Video Reverse Mod КИ (#15-05)....... $23.95 
BUSY ВОХ Intert(e4-01)........... $89.95 2-port TRS-BUS Ext (#15-12)......... $29.95 
LYNX Communications Interf (419-80) . $229.00 3-port TRS-BUS Ext 415-13). ....... . $39.95 


RS Expan Interf 32K RAM(#26-1140-32) $389.00 
16K Memory Kit TRS-keypadies-1102-1 $49.00 
16K Memory Kit, TRS-Interf (#5-1102). .$49.00 


Dual Joysticks forColor Comp (#26-3008)$24.95 
VISTA Model Il 8'' Disk Dr 1 47-4001). $939.00 
VISTA Model 11 8°’ Disk Dr З (#7-4002) $1795.00 


TRS-80 Model | Dust Cover Set (416-01) .. $7.95 
TRS-80 Model | Carrying Саѕесетт-201)$109.00 
TRS-80 Monitor Carrying Case (47-202) $84.00 


CTR-80A Cass Recorder & Cable(s6-1205)$59.95 


TRS-80 Model Ill Dust Cover (e16-05) . . . $7.95 
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TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Сегед checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE Pays 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100.00. On all orders under $100 
а $2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) 
there Is a $5.00 handling charge. UPS Blue Label, and Alr Freight avallable at extra cost. TRS-80 is a 
trademark of Tandy Corp. 
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that fit 14-, 16-, or 24-pin DIP 
sockets. 


Bus Terminations 

With the aid of a short backplane 
and short connecting cable to the 
computer, the plugboard system can 
usually operate without bus line ter- 
minations. However, line termina- 
tions reduce line impedances, thereby 
reducing noise and crosstalk. The line 
termination consists of pull-up 
resistors that are placed at one end of 
the backplane and connected from 
each signal line to а noiseless 
regulated-voltage source of 2.6 V to 
5.0 V. 

The active line termination of. the 
8803 motherboard is made up of 
270-ohm resistors connected to the 
2.6 V source. On a pull-down to logic 
level 0 (approximately 0.4 V), the line 
termination current is (2.6 — 

0.4)/270 (approximately 8 mA), 
which can be easily handled by stan- 
dard TTL devices. More than likely, 
the line drivers of your computer con- 
sist of 74LS devices which can drive 
(sink) 8 mA. This leaves no reserve 
drive for gates sensing the line, and 
for this reason you should push-fit 
the termination resistors on T49 Klip 
Wrap posts instead of soldering so 
that you can experiment with lower 
line-termination currents. 

You can conserve supply current 
by using active line terminations. To 
obtain line-termination currents of 
approximately 4, 2, and 1 mA, use 
560-ohm, 1100-ohm, and 2200-ohm 
resistors, respectively. For a smaller 
system, you can pull up the lines to 
the 5 V source and compute the ter- 
mination current based on 5 V. 


Plugboard Assembly and Test 
Check for errors in the schematic 
diagram of the circuit, especially in 
the labeling of device-pin numbers. A 
pair of diagram sheets are supplied 
with the Vector plugboards so that 
you can determine the component 
and wiring placement for both sides 
of the board before you begin actual 
construction. Both sheets should be 
thoroughly labeled, especially with 
regard to each of the card fingers con- 
nected to the system bus. Observe 
how the data and address lines are 


Meet Melanie. She was a data- 
handling novice until she met 
DataStar Now, she’s a star. Her 
revolutionary new system has 
taken her into a new dimension 
—and left all her old file cabinets, 
folders and paper forms behind. 

Мејапіеѕ learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPros other programs, 


WordStar™ and SuperSort,™ 


she’s a whiz at a lot more than data. 


Melanie can enter her data... 
merge, select and rearrange it... 
and then produce "personalized" 
mailings. 

Discover what Melanie has. 
DataStar: the microworld’s most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 
by calling (415) 457-8990. Or 


"Runs on most 280/8080/8085 microcomputers with CP/M (TM of Digital Research), 48K: and terminal with 


addressable cursor. 
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visit your nearby 

authorized dealer. 
Remember, when 
you're the star, 
we're the star. 


MicroPro international Corporation - 
1299 4th Street, San Rafael, CA 949014 W 
(415) 457-8990 TELEX 340388 
Soldthrough authorized dealers and 
distribulors only OEM inquiries invited 


BYTE May 1981 167 


TRANSISTOR SPECIALS 


8257 (АМ9517 — 8.95 
280A S10 — 17.95 , 
8275 — 16.95 R О М S 


FD1781 — 34.95 


, 
RAM's 781307 PNP GE TOS 4 4 
2N404A PNPGETO.5 361.00 
1141. = НЕР66014 - РМРОЕТО-3 5 65 
СНІР5 p = ТІР 121 — NPN 5i SWITCHING ...9 95 
: - 3. 2N6233.NPN SWITCHING POWER . $195 
а - 6.75 | MRF.3004 a CBRF TRANSISTORNPN .....5 75 
4 - 98 4008 0 4034 — 225 451 74 50 243772 NPN SiTO.3 $1 00 | 
8080A - 595 21024 - 90 4008 — 45 - 45.0 — 98 со - ТЕЗІНЕН 0 | 
Ee E ш КЕ ee ЕТЕ s | 
AMD 2501  — 1395 MK40S8.] ~ 285 E — Pr - 189 JC 145 | 2N3918NPNSITO3RE ` ; 
= 043 - 10й 455 — 195 740057 — 125 2N3919NPN SI TO3RF.. ртт." 
9205 - 3.95 TMS4045.25— 6.50 4013 — 37 4084 — 75 4516 — 100 74160-12 2N1420 NPN Si TO 5.. ка ВНЕ, 
8212 - 2.50 MS4050NL - 3.95 яны — 70 446 — 4510 — 120 1746161 — 115 2437657 NPNSiTO-66 . . ... coco: SERI [ 
8216 - 2.30 2101-1 — 245 4015 — 65 4045 — 45 4520 — 70 140163 -—115 ЕН (TEPORE EL 
8226 c E 210785280 1.75 406 — 37 4050 — 4553 2.75 74С165 — 1.25 N2907 NPNSI TO-18 .......,......4/$100 
. ‘ 4017 — 70 #1 — №3055 NPNBITO... ........... ... 
8228 - 450 MM5270 — 3.45 - R1 
8251 — 6395 MK4008P — 1.95 _ = 
8259 - 6.95 IM70J1 — 6.95 z = 25 Ш си Чыны j НОО а. - reme 


TIP3IBNPNSITO-220. a. aa ин $ GO 
TIP32B РМР SiTO-220. 0 . | .. .... .5 85 


35 ACH — 25 


 TILIC BEMES 


SPECIALS 


AYS1013 3.75 7472 - 24152 — 1. 2 
9] ELT 7473 — = 74163 — 

1816028 — 3.95 82523 2а нили роет 9 asa -17 774- 42 74164 — 4865 ' 

дузав00 —- 19% 825112 B. 3 4116-3 RAM'S — 8/$24.00 9 мв- дз 174165 - 85 Қ 

PT1482B ~ 3.25 з ---------------------- 24 746- 45 74166 — 10% 


15% ALL 744$ SERIES 


74167 — 1.35 


825129 — 3.25 — а“ === 
ens = 215 LEADER OSCILLOSCOPES 5 mBo 5 E- 
wg -355 ИЖ WE CARRY A FULL LINE OF HIGH QUALITY, 24 749 . 160 7475- 5 Ü 
1489 Шо Жы LOW PRICED OSCILLOSCOPES WITH mme- 25 
830 — 250 А TWO YEAR WARRANTY. A. m 
5 2:2 SHIFT COMPARE PRICE & FEATURES. a = 
8833 — 250 REGISTERS LBO517 50 MHz О.Т. CAL. DELAY 77-32 
8834 = 2,00 E 
8837 Z 200 ММ1402 1.75 $1950.00 
m, - A мады E OSCILLOSCOPES 
97 Ж © ЕГ. 180-302 10 MHz. D.T., 3” Campact $ 790.00 

pa 0 (В0.3085 20 M, D.T., 3” ' Portable AC/DC 950.00 

MM5055 —250 LBO-310A 4 MHz, S.T. Несут. ы. , 

ММ5056 — 2.50 L80-507A 20 MHz ST.5 . .. 

MM5057 —250 180 508A 20 MHz. D. T. S" 

ММ5058 —250 LBO-511 = 10 MHz, ST. 5° 


LBO 513 10 MHz, S T., Іту Sens. 
LBO-514 0 MHz, D.T., tmV Sens, 
LBO-5158 30MHz. О.Т. Cal. Delayed Sweep. 530.00 
LBO.520 30 MHz. О.Т. wiDetay Line 1,100.00 


MM5060 —2.50 


ш mm- н W 
SPECIALS GOOD THRU MAY 1981 a uea 6 0-08 
sx 7460- 85 “риу m 
74107 — BO 


PRINTED CIRCUIT BOARD 
4" x 6" DOUBLE SIDED 
EPOXY BOARD 1/16” thick 
$.60 еа. ... . -5/$2.60 


RIBBON CABLE 
FLAT ICOLOR CODED) 
#30 WIRE 
16 cond. - ,40/рег foot 


40сопе. - ,75/per foot 
18.432 ME 50 cond. - .90/per toot 


pa 


Terr 


EPOXY GLASS VECTOR BOARD 
1/16" thick with 1/10* spacing 


4A" x 65 ..... 


DIP SOCKETS 
BAN 17 — 22FIN .30 
lé PIN 20 MPN 3 
28PIN AQ 


MINIATURE MULTI-TURN TRIM POTS 
100. SK, 10K, 20K, 250K. ... 9.75 each...3/2.00 


eevee Ww de ja Wa TERR A E s е p. V3 со Ж o are 


ALCO MINIATURE TOGGLE SWITCHES 
МТ А106 ЅРОТ.. . , omes cus ан SOS 
МТА 206 ОРОТ. ..... ТЕАИ ЕСІ 


TRIAC's 


PRV| ТА |10A | 25А 
wo | 45 | 88 [1.55 
200 | .84 | 1.30 | 2.10 
400 | 1.30 | 1.90 | 3.10 
600 | 2:00 | 2 75 | 4.30 


1 745374 
7 = LD 65 > LASER 
DIODE JR 58.95 

| 25 wert Infra Red Pulse ISG 2006 equiv. + 


mee m % 3 
FP 100 PHOTO TRANS ........................... $. 741530 - 3 2 | 
243820 Р РЕТ .........., ..... RED. YELLOW, GREEN OR AMBER LARGE LED's 2^ 6/51. E гаа № MIB 0 | 
——— 45 | RED/GREEN BIPOLAR LED'S. spry snus- 25. 
ШЛ............. sunny MÜEGOBS R LED ones < pn si ms $ 3% 
Lies еді MRD14B PHOTO DARL. XTOR , ,,,,.....,2.4.2-..5.75 ü 
TiL-118 OPTO-ISOLATOR. . шаш DANT EET | 
i ccc К.ЖІРІБ-БШААТӘН............................% 40 
1 WATT ZENERS: 3.3.4.7, 5.1, 5.6, 5.8,8.2, 9.1, 10, 


12, 15, 18. 0f22V ааваа Кива: ОО 


SFC 3301 — 50 PRV 30А 
FAST RECOVERY DIODE {35п5)_..52.25 
20K V 250M A LIGGE PA 


22UF35 V біле 100Е 10V —3 40 
ЛУ бінде 22UF IOV —$ .30 
BSUF3S V 51.00 — 15UF 16V 39100 
l| 1UF3SV 5/100  30UF8V бю 
22UF20V 541.00  33UF20V $ BO 
33UF20V 4191.00 дуу а 
S7UF 154 55100 тууру $ 70 
И GSUF35V 341.00 1500215 s 55 


ANKEN 


š 
Р 
к 
š 
1 


AUDIO POWER AMPS # [441481914] ............ 15/81.00 | we s - DUIS - L 

Si 1010 С 10 WATTS .. $ 7.50 INATES (1М914) ............15/91.0 Ms — А ш с-а 

B 611020 С 20 WATTS .. $11.00 ‚1 or .01 uf 25V ceramic d caps. 41% ° 2 - 12% 
Si 1030 G 30 WATTS . $13.50 16/$1.00, 100/35. НЕ; - 


ігіі 
"P 
BP 


W Si 1050 6 50WATTS .$25.00 
200 PRV ТА LASCR .95 


FR FREQ AER ys 
Ë 


ЕИ 
gu 
төз 


414 


gus 


7 SEGMENT DISPLAYS 


RS232 FSC 8024-4 digit 00-707 С.А. 37... REGULATORS | 

CONNECTORS С.С, В“ display.... 8595 DL747C.A..6",...81.50 | tw3rr ........ $2.50  1M3058 .... 8.78 | 
м ” (M337... .,.....82.50 — 340K.12,150r24V 31.50 

DB 25P male ..... $3.25 FND 503 C.C. Б”, 5 ВБ ieee B"CA аа, 81,95 32:k- 53A. 78875  MOT&& 2 12. 15 ) 

DB 25S female ... $4.25 aa s Su: k талны... ины андый sas Mora... ао Ü 


Meth t on ttt 


»rasecceiue е | 3901515, ar 15V ^ 10 


320M& .. .... ..5 75 
LAS1412 «-17V3A $395 


POSTAGE ADD 10% FOR ORDERS UNDER 520.00 TERMS: FOG CAMBARDGE MASS, БЕНО CHECK SEND à 23 FOR OUR CATALOG 


B RATES  ADD5% FOR ORDERS BETWEEN $20.00 AND $50.00 ОҢ muncHast ORDER DA CHARGE ЫЙЫ НЕ 


ADD 3% FOR ORDERS ABOVE 559.00 MIKBALIM MAIL ORDER 15 00 ST , CAMBRIDGE, MASS. 02133 


SOLID STATE SALES — TEL.(6171547-7083 


WE SHIP OVER 95% 


P.O. BOX 74B - OF OUR ORDERS WITHIN 


SOMERVILLE, MASS. 02143 ВЕРОНЕ ВЕ ЕВА 
| TOLL FREE 1-800-323-5230 


168 May 1981 © BYTE Publications Inc 


grouped together in certain areas—it 
can help you determine the optimum 
placement of the associated in- 
tegrated circuits. Use the plugboard 
itself for the preliminary layout of 
sockets and other components. Deter- 
mine the locations of board feed-thru 
pins and all discrete components: 
don’t wait until after you have begun 
to wire the board. It's a good idea to 
include extra ground feed-thru pins 
and to leave one socket position open 
near the card fingers for future addi- 
tions. Draw the socket outlines on 
both layout sheets, show the posi- 
tions of feed-thru pins and discrete 
components, and label them accord- 
ingly. Check any prewired card finger 
or voltage regulator position and 
make any changes by cutting traces. 

Install all board pins, but omit the 
sockets so that you can use the board 
backup block. Insert T46-2-9 double- 
ended wrap posts in all card fingers, 
driving them in from the copper side 
of the pad hole. Though pins make 
excellent electrical contact with the 
pads, the connection can become 
erratic if you loosen or rock the pins 
excessively. Check for continuity 
with the ohmmeter, and solder if 
necessary. Many of the wire-wrap- 
style plugboards are designed to ac- 
cept the disk bypass capacitor by 
direct soldering to the etched planes. 
Install and solder the capacitors 
before you install the sockets. 

Secure the sockets to the board 
using 5-minute epoxy cement. Press 
an index card against the tips of the 
wrap posts associated with the card 
fingers on the wiring side of the 
board. Mark and label the impres- 
sions with bus assignments, for 
reference when wiring. Label an un- 
marked socket position using MS10A 
pin-marking strips. Begin by chain- 
wrapping the ground circuits to fur- 
ther reduce ground-return im- 
pedance. Wire the supply lines next 
and, as the last step, install any wir- 
ing which may be altered. Record 
your progress on the schematic 
diagram as you install and verify each 
wire run. 


Before you install any integrated 
circuits, use the ohmmeter to verify 
all wiring topside from card fingers 
and from socket to socket. Check for 
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orvus Lowers the 
Price of Admission to 
the Winchester Club. 


Неге s the price breakthrough you've been waiting for on Winchester 
disk systems. It’s our new 51-inch 5-million byte Winchester | hat — 
adds cost effective mass storage to over 15 of the most popular 
microcomputers. Now everyone can enjoy the improved гей: 
ability, increased storage capacity, and faster speed of 
sealed-environment Winchester technology. 


You can start with 5 million bytes, then expand the 

System with up to three add-on drives of 5, 10, 
or 20 million bytes. Our 5 million byte system. 
has all of the advanced features of the 


larger capacity Corvus systems, F ad 

including our low cost MIRROR back- Xs e г М 

up and multi-user CONSTELLATION %% Е d У 4. С » t 
network that allows up to 64 computers to: "Ah 'u—- > 


share the Corvus data base and peripherals 
such as printers. 


Want the full story? Contact your local computer 
store. i 


“9 


еее 


ForApple ТН5-80  LSI-11 Zenith 
SuperBrain Pet $-100 Виз 


Alpha Micro 


ж | 
* CORVUS SYSTEMS 
ж ж 2029 O'Toole Avenue 
San Jose, California 95131 
408/946-7700 TWX: 910-338-0226 
See us at NCC — Booth 3014 


bus- and supply-line short circuits. 
Insert a milliameter in the power sup- 
ply line and energize the board. 
Check voltage-regulator outputs and 
voltage distribution. With the power 
off, insert integrated circuits one by 
one and observe the expected in- 
creases in supply current. If all is 
well, connect the ribbon cable to the 
proto system and check the voltages 
at the other end of the cable. Take 
care that the proto system’s power 
supplies do not feed directly back to 
your computer! 


You can extend the useful- 
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu са- 
pabilities of the Bit Pad One 
digitizer. 

With the Bit Pad and 
proper software, you can © 
generate schematic dia- 
grams; describe sales 
curves to your computer; enter alphanu- 
meric information by merely touching 
printed letters on a menu, or enter order ог 


At this point, the wise exper- 
imenter will perform static tests on at 
least a portion of the board logic (eg: 
port and memory decoders). -Use 
‘jumper wires to program the input 
logic and verify the output. A patch- 
board with the entire system bus laid 
out and labeled on Klip Block linked 
to the system by ribbon cable is a 
handy aid for conducting static tests. 
These tests detect wiring and design 
errors, as well as defective integrated 
circuits, 

Always turn off all power when in- 


inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus, specially de- 
signed plug-in TRS-80 in- 
terface and power supply 
cost just slightly over 
F 51,000. 

If you доп“ have a digi- 


tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis- 
tributors who have the Bit Pad One. 


fag Scammagiaphics 

Hu corpor aon 

ШШ) 35 Brentwood Avenue, Fairfield, 
CT 06430, (203) 384-1344 


Now, Bit Pad One" 
digitizer makes it easy to add 


graphics capability _ 


to your TRS-80! 


канш 
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serting or removing connectors and 
plugboards. Connect the untested rib- 
bon cable and proto system to your 
computer, but do not install the 
plugboards. If your computer fails to 
function, look for line shorts. 
Another possible culprit is the ribbon 
cable capacitance (or the cable may 
be picking up noise). Always use very 
short cables and be prepared to ex- 
periment with several lengths. As the 
final and most crucial test, insert the 
plugboard in the proto system for 
dynamic on-line tests. The most fre- 
quently encountered problems are the 
result of wiring errors or omissions, 
erratic or defective integrated cir- 
cuits, and contaminated and erratic 
connectors. 

An erratic integrated circuit device 
is difficult to pinpoint, but it can be 
forced to reveal itself. Allow the 
system to warm up thoroughly, and 
attempt to reproduce the observed 
erratic behavior. Then, spray each 
suspected device with integrated- 
circuit cooler. In many cases, this will 
temporarily restore the system to nor- 
mal operation and isolate the 
troublesome component. Another 
approach is to substitute suspect in- 
tegrated circuits with those that you 
know are reliable. 

Once you resolve the frustrating 
circuit problem, you will gain a far 
greater understanding of the 
microprocessor, logic circuits, and 
test techniques. So start experiment- 
ing with computer hardware circuits 
made simply by wire wrapping and a 
plugboard system. It will lead to 
greater enjoyment of your hobby. 


Notice of Omission 
Due to a processing error 
the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 


Reader Service Number. 
For more information re- 
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in this issue. 


Speeding Up 


TRS-80 Graphics 


Many TRS-80 owners have prob- 
ably, at one time or another, experi- 
mented with using DATA statements 
to store graphics information. This 
method can be highly efficient, but 
there's a catch. It is possible to store 
graphics as data in several different 
ways. Which is best? 

In this article, we will examine 
some of the methods of storing a 
screen image as DATA statements, 
and, later, of recreating it on the 
video screen. Listings 1 thru 13 show 
the evolution of successively complex 
techniques. 

In most cases, we will start with a 
picture onscreen (as provided by a 
run of listing 1). Many of the simpler 
sketching programs for the TRS-80 
don’t provide any way to store the 
images to disk, and the screen-read- 
ing programs used as examples in this 
article can be appended to a sketching 
program that will allow you to save 
your work. Lets look at the first 
method of saving screen images. 


POINT Graphics 

Every cell (graphics point) on the 
TRS-80 graphics screen can be turned 
on by a SET statement or turned off 
by a RESET statement. This method 
is used in listing 1 to draw a picture 
on the TRS-80 video screen. Another 


Interested readers can call The Software Center 
at (314) 838-7785. 


Ronald Bobo 
3246 Gravois 
St Louis MO 63118 


John Knoderer 
The Software Center 
51 Florissant Oaks Shopping Ctr 
Florissant MO 63031 


TRS-80 Level II command, POINT, 
returns a 1 or O based on the value of 
the cell given by the x (column num- 
ber) and y (row number) parameters 
of the POINT statement. 

The easiest way to store the video 
screen would be to examine and write 
an (x, y) number pair for each cell 
that is shown. Unfortunately, this is 
both time consuming and wasteful of 
disk storage. Due to the nature of 
most drawings, they are more easily 
approached as a series of horizontal 


By PEEKing the 
appropriate memory 
locations, we can 
represent the contents 
of the screen as exactly 
1024 numbers. 


lines; this is done in listing 1 where a 
horizontal line of cells is SET to 
screen inside a do-loop that varies the 
x (column) coordinate of the SET 
statement. We can store each line of 
cells as a triad of numbers: y (row) 
number, beginning x (column) num- 
ber, and ending x (column) number. 
Then we can later read the triad and 
recreate the line by executing a SET 
statement within a do-loop. 

Listing 2 illustrates this process by 
creating the disk file of triads (lines 
11000 thru 11050), closing it (line 


11060), then opening it again and re- 
creating the picture from a cleared 
screen (it does this by reading the disk 
data file in lines 12000 thru 12020, as 
discussed above). The data in this 
data file will be used by listing 3. 


Data Files and POKE Graphics 

To use these data files in other pro- 
grarns, the disk file of numbers must 
now be converted to DATA state- 
ments, However, you won't have to 
type them on the keyboard. Listing 3 
will read the disk file from listing 2, 
convert the numbers to DATA state- 
ments complete with line numbers, 
and put them back onto disk in ASCII 
format, ready to be merged with a 
BASIC program. 

Now that the numbers have been 
reconfigured as DATA statements, 
they can be merged with a short pro- 
gram that will use the DATA state- 
ments to set the graphics. This 
method is a bit faster than reading the 
data from a disk file. Listing 4 in- 
cludes the DATA statements (lines 
1905 thru 1960) generated by listing 3 
(which contain the data generated by 
listing 2). Lines 100 to 130 read the 
data and set the graphics. Lines 200 to 
210 generate hardcopy of the infor- 
mation on the screen for conversion 
to DATAPOKE statements. Line 300 
creates a file and stores the data on 
disk. 

Listing 4 creates (in line 300) a new 

Text continued on page 176 
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U.S.A. BEATS І.В.М. TO MARKET WITH 
TRUE RELATIONAL DATA BASE! 


On Feb. 1, 1981, I.B.M. announced a relational data base for 370/3033 users 
introduced REQUEST™ 3 months earlier for the APPLE & PET! 


DATA BASES ARE A DIME A DOZEN! 


Flipthrough any computer magazine and one company after another will promise you 
that their product is the ultimate in data base programs. 


WE DON’T TAKE THEIR WORD FOR IT! 


A recent ad for data base management even provided it's own comparison checklist to 
prove that their data base surpassed all other data bases on the market today. 


"COMPARE...DON'T TAKE OUR WORD FOR IT,” THEY SAID. 


WE DID 
COMPARE 


UNTIL TODAY THERE WERE i THAN? МЕХ гү AE MANAGERS FOR THE APPLE II. 
NL 


els i= T 


THE APPLE DATA BASE MANAGER YOU'VE BEEN WAITING FOR! 


if you want an easy-to-use, flexible, and versatile data base manager, you have a choice of one. DB MASTER from Stoneware 
Microcomputer Products - soon to become the standard by which all others will be judged. 


But don't just take our word for it. Compare the many advanced features of DB MASTER with the data base manager youre 
now using. Dr for that matter, compare it with any м ‘eb manager on the market. No one will even come close. 


M. | 


> REPORT GENERATOR: 
dm ‘DBMS 


FEATURES 


Send reports 10 screen or printer... үЕЅ 1659, 
FILING SYSTEM: Sort on up to 6 fields at a time ..... YES ТӨБІ 
| | f Че Column subtotals and totals....,,,, YES EOS _ 
Maximum search time to find any TT] = е < 
record by its primary key .... 3 SECS 1 9e i. Subtotal and page breaks ..,....... YES 169. 
True ISAM file system with multi-field v. Јр to 24 computed fields per report. YES 165) 
primary keys ............... ТЕУ | ! v | 
Multiple secondary keys tor rapid Up to 9 lines Qi column titles NS CEST YES «i Fs 
access (5-7 seconds) to records , ^ '| 
илеу ПЕШ... е..." yes Tes. , Up to 9 lines for each record ....... YES 2 
LUILILI "|i 
lid Eu a ° Maximum number of fields per report 100 _ 
rebuild keys after adding Code fields - store short codes, РИН 
records Qu ln НЫ YES „оз. long descriptions .. YES i AM. M 
Maximum record size (bytes) . 1020 : 742 2 Comment lines and footnotes” жонар YES m m- =“ 
Maximum number of fields/record . 100 19 Comment fields for printing labels or , 
Handles files with more than опе headers within each record . YES 2808. 
diskette of data ........ ys T@S _ Summary only reports ........... YES 4 
Custom disk operating system (005) 
for faster data retrieval and "While a custom DOS is nice for speed, 
program chaining ........... YES I ! . E аны 
User-designed screen formats ...... YES J | | ; "п 
Up to 9 screen "pages" perrecord.,. YES | Г Í | ра 
Ten field types, including dollar/cents, | 
phone & social security number, T ü IE: TT жайда 
дайе,ейс................... YES ESSAI | ii pni | | 
Automatic data compaction for — ; iq to ti 
increased disk storage capacity. YES ез _ 
Wild card, partial string, range and 
Boolean Search capabilities... YES _ E47 | 
Dynamic prompting (tm) - lists al! | зә... тал ы 
available functions on screen— н дл. ; ассотшопа al vii ТИЛ 
no need for quick referencecard. YES „SS _ | it 2arch 
Password file protection .....,,,.., YES j riti ға! 7 
Four function calculator mode ,..... YES I8S | AG wA T iili. Ре 
Daily update lists for printout of ali | muiti-Tieid relational searcn 
records added /edited on liia Ее 
or range of dates , VES 169 | 


‚.. U.S.A, 


AND REQUEST ™ GIVES 
YOU ALL THESE EXTRAS 
m Multiple formats for mailing labels 


а REQUEST" сап be used with a modem 


m On the APPLE" REQUEST™ is 
compatible with 80 column boards 


в High level query language or screens 
used to form query 


m Query library stores executive queries for 
Run-On-Demand 


m REQUEST"" will interface with Source™, 
VisiCalc™, and word processing packages 


= Disks are readable and copyable by 
normal DOS 


DEALER 
INQUIRIES 
INVITED 


REQUEST & THINKER are trade marks of 
United Sottware of America 


à THINKER 


THE INTELLIGENT DESEE te SYSTEMI 


o 


THINKER™ & REQUEST" CAN BE USED 
SEPARATELY OR TOGETHER AND 


DATA MAY BE INTERCHANGED. 


THINKER’S™ ADDITIONAL 
FEATURES INCLUDE — 


= Compatible with REQUEST™ 


в Customized access to THINKER™ data via 
REQUEST™ 


m Relational analysis of THINKER™ data via 
REQUEST™ 


m Utilizes a Ө digit ZIP Code compatible with 
Canada & Europe 


= Password protection for system security 
m Daily audit trails for system integrity 


= Dynamic system configurator will expand 
data to additional drives when needed, 
AUTOMATICALLY! 


m Employs industrial psychological 
approach to achieve superior human 
engineering. 


Introductory Price 


SUPER KRAM IS REQUIRED FOR EITHER 
REQUEST OR THINKER AND IS 
AVAILABLE FOR $175 


Look for the RED-WHITE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 


= mum SOFTWARE 


OF 
750 THIRD AVE. AMERICA 
NEW YORK NY 10017 


(212) 682-0347 


Telex 640055 


: "Li 
Before The THINKER"", microcomputer business 
systems have fallen short in two distinct areas: FLEXIBILITY 
and /NTEGRATION. Every business is different and requires 
software to be pre-set to fit its own particular needs. A nip here, 
a tuck there, and files are extended to where the business was 
expected to Бе... But, a single file too short can cause the 
systemto fail, or a single file too long wastes costly disk space. 
The THINKER™ takes the guess work out of your business 
data processing by thinking for you. 


" ж 1 7 " 
| | ь , [ Í 1 L 
| -- 


| INT | Т 
The THINKER™ consists of 6 comprehensive interactive 
modules, with all transactions applied immediately and the 
results are instantaneously accessible. They are; 
e ACCOUNTS RECEIVABLE e ACCOUNTS PAYABLE 
e SALES ORDER ENTRY e PURCHASE ORDER ENTRY 


e INVENTORY CONTROL ® MAILING LIST 
(General Ledger available in June) 


The THINKER™ utilizes the DYNAFILE™ Keyed File Allocation 
Scheme which dynamically manages file length and records to 
meet the businessman’s needs and will automatically extend itself 
to work on hard disks without any program modification. No disk 
space is wasted because the system automatically recaptures 
space when records are deleted. DYNAFILE™ utilizes a 
sophisticated indexing scheme, allowing direct access to any 
record. Machine language programming insures DYNAFILE™ 
speed, reliability, and integrity. 


The THINKER™ is currently available for 6502 based 
microcomputers. 80 column PET/CBM Computers 
80 column Apple Computers 
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SPECTACULAR 
OFFERS 


BASF "FLEXYDISK"... X 
Superior Quality data 
storage medium, 

Certified and guaranteed 
10056 error free. 


26 
_ - 


SINGLE SIDED-SINGLE DENSITY 


10/$24 


10/$5 


MAXELL- DISKETTES 

The best quality 
diskette money can buy. 
Approved by Shugart 
and IBM. 

Sold anly in boxes of 10 

5", 1 side 4-......63,30 

PARNA ‚ $4.25 


LIBRARY CASE... 
3-ring binder album. 
Protects your valuable 
programs on disks 
Fully enclosed and 
protected on all sides. 
Similar to Kas-sette storage box. 


Library 3-Ring Binder 
514" Mini Kas - sette/10 
8" Kas-sette/10. 


DISKETTE DRIVE HEAD CLEANING KITS 
Prevent head crashes and 

insure efficient. error- 

free operation. 
514” or 8"... 


* wo do Bon won 


SFD CASSETTES 
C-10 Cassettes...........10/5$7 
(All cassettes include box & labels) 


Get B cassettes.C-10 sonic and 
Casselre/8 library album for 

Glance mes deme ios cs 98.00 
(As illustrated] 


HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage — 
8” Applicator 64 5%” Applicator $3 
50/8” Hardholes $8 54” Hardholes $6 


VISA ® MASTERCHARGE ® MONEY ORDERS 
CERTIFIED CHECK ® FOR PERSONAL CHECKS 
ALLOW TWO WEEKS ө C.O.D. REQUIRESA 10% 
DEPOSIT e CAL. RES. ADD 6% SALES TAX 
MIN $2 SHIPPING & HANDLING € MINIMUM 
ORDER $10 @ SATISFACTION GUARANTEED 
OR FULL REFUND 
Write for our free catalog 


PRODUCTS 


631 B ST. 
SAN DIEGO, CA 92101 
(714)235-6602 
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Listing 1: TRS-80 graphics program using the traditional SET and RESET graphics. 


10 CLS:CLEAR 200 

20 FOR X250 TO 95:Үг12%5ЕТ(Х»Ү) МЕХТ:ҒОК Y213 ТО 32%5ЕТ(50,Ү):5ЕТ(95»Ү) NEXT 

30 FOR Х=28 TO 50:Ү-22%5ЕТ(Х»Ү) 2NEXT? Y222:FO0R Х=37 TO 43%5ЕТ(Х»У) YzY-1: NEXT 

40 FOR X244 TO 49:5ЕТ(Х,Ү):Ү-14:МЕХТ:ҒОК Y222 TO 29:X228:SETCX»,Y) МЕХТ:ҒОК Y=29 

TO 305Х=27:5ЕТ(Х,Ү) МЕХТ:ҒОК Y227 TO 28: Х=29 3 ЗЕТ (Хм! > SNEXTSFOR Y=26 TO 27%Х-30:5 
ET(XrY) NEXT 

50 FOR Y=25 TO 26%Х-31:5ЕТ(Х»Ү): МЕХТ5ЕТ(31,25):ҒОК X232 TO 38:Ү-24%5ЕТ(Х»Ү) NEX 
Т:5ЅЕТ (40,23): 5ЕТ(41,24):5ЕТ (46,24): Ү-25:ҒОК Х-42 TO 47: 5ЕТСХ, У): YZY*Y1: NEXT: FOR Y 
=23 TO 30:X248:SET((OX» Y) NEXT 

60 Y=2S:FOR X238 TO 4^iSET(X» YO $SETCX*1» YO 1 Ү=Ү+1 : МЕХТ:ҒОК Х=45 TO76:Y-32:SET(CX»Y 
):МЕХТ:Ү=31:ҒОК X276 TO B3:1SET(X» Y) 3SETOX*1» Y)? У=У-1 $ NEXT 

70 FOR X=83 TO 90:Ү-24%5ЕТ(Х,Ү) МЕХТ:Ү-259:ҒОК Х=90 TO 94:SET(X» YO tSET(CX*1» Y21 Y2Y 
+1: МЕХТЗРОК X296 TO 971Y231:8SET(X» YO) NEXT 

80 FOR Х-33 TO 36:Y-227:SET(OX» Y) МЕХТ:ҒОК X=85 TO 88:SET(OX» YO SNEXTSFOR Y=30 TO 32 
$iXz30:SETCX,YOTNEXT:7230:FO0R X230 TO 32iSETOXS YO: SET(OX* 1» Y) 1 Y2Y-1: NEXT 

90 Ү-28:ҒОК X236 TO 38:5ЕТ(Х,Ү):5ЕТ(Х%1»,Ү) Ү-Үз%1:МЕХТ:Ү-32:ҒОК X230 TO 33:5ЕТСХ, 
YISSET(X+1°Y) :Ү=Ү+1:МЕХТ:ҒОК X233 TO 36:Yz35:SETOX» YO S NEXT 

100 Ү-34:ҒОК X236 ТО 3B:iSET(OX» YO i SETOX*1s Y) У=Ү- 1: МЕХТ: РОК Ү=30 TO 32: Х=39:5ЕТ(Х 
? Y) ¿NEXT i Х=34; Y30 SETI Xe Y) T SET(OX 4*1: Y) 3SET(C33» 31) :5ЕТ (36,31): X2 3A 1 Y 321 SET(OX? Y); 
SET(X+1 +Y) 

110 FOR Y=30 TO 32:Х=82:5ЕТ(Х!Ү) TSETOX*9» Y) $ МЕХТ: \=30: РОК X=82 TO 85;:SLT(X YO :SE 
TOX+1 9 Y)? YZY-11NEXT:1Y-232:FOR X=82 TO 8B4:SET(OX,YO:SETOX*1» Y) : Ү=ү+1: NEXT: FOR. X=85 

TO 88: У=35:5ЕТСХ, Ү) NEXT 

120 Ү-34:ҒОК X=88 TO F0 SET(X VY) SSET(X+1 2 Y): Ү-Ү-1:МЕХТ:Ү-28:ҒОК Х=88 TO 90%БЕТ(Х 
rY) ЕТ (Х+1 VY) : Ү=Ү+1: МЕХТ:РҒОК Х=86 TO 87:2Ү-30:%:5ЕТ(Х»Ү) : Ү=32 : ЅЕТ(Х!,Ү) NEXT: 5ЕТ (ES 
'31):5ЕТ (88,31) 

130 X=551Y=15:SET(X*Y):SET(XsY+1) 3IGETOX* 1» Ү+2 ) 3 ЅБЕТ(Х+1, 1+3) :ЅЕТ(Х+ 22 Y* 402 3 SET(X+2 
9+5): БЕТ(ХЯЗ,Үғ6) : ЅЕТ(Х+4, Y+) 3 ЅЕТСХ+4, YY 40D 3 SETCX* Se 1+3 ) SSET (Xt, YY 20 $ ЗЕТ(Х+6,Т 
*1):SET(OX*6» Y) 

140 FOR Y=15 TO 21: Х=69:5ЕТ(Х›,Ү) МЕХТ:ҒОК X269 ТО 731Y215:1SETOX»YO МЕХТ:ҒОК Y=16 
TO 21%Х-71:5ЕТ(Х»Ү9 МЕХТ:ҒОК X277 ТО 812?Yz15:SETOX» У): Ү=21 5 SETOX» ) ; NEXT? SET(78 
:18) :FÜüR Yz15 ТО 21:X-77:SETOX» YO ; NEXT 

150 FÜR Y=15 TO 21:Х-85:5ЕТ(Х»Ү)МЕХТ Үс18:ҒОК X286 TO 89 31SET(OX» YO $ У=У-1 : NEXT Y= 
18:ҒОК Х-86 TO 89:SET(X»YOSY-Y* 13 NEXT 

160 FOR Ү-24 TO 29: Х=99:5ЕТ‹Х!Ү): SET(OX*4» Y) SETCX*49» YO TNEXT: Y225:FOR X260 TO 62: 
SETOX У) 5 ЅЕТ(Х+1, Y) 2 YZY*1: NEXT; 

170 FOR Y=25 TO 28:Х-68%5БЕТ(Х»Ү):МЕХТ:ҒОК X269 TO 71:Y224:SETCCX» Y) $ Y229 : SET(CX» Y) 
{ МЕХТ:СЅЕТ (7 2925) 3GET(C725; 280 3GET (745, 29) 

180 FOR X21 TO 1500:МЕХТ:РКІМТІ(264»5ТКІМС%(60»" '):iFRINTG128»STRING$(605;" “9:ҒОК 

X25 TO 125: У=0:5ЕТСХ, Y) TSETCX»Y*121Y247: SETCX,YO БЕТ(Х»Ү-1) SNEXTSFOR Y=0 TO 47:Х 
=I SET(X Y) iSET(X+1r Y) SET(OX 42 » Y O3 NEXT 

185 FOR Y=0 TO 47iX2125:SETOX» YO TSETOX-1» Y) SETOX-2» Y) 5 МЕХТ: РОК Х=1 TO 1000: МЕХТ 


Listing 2: Program to read data directly from the screen memory and store it to the disk 
as numbers representing a series of horizontal lines of graphic dots. 


11000 OFEN‘'O" s1**GRAFHIC/DAT * SFORY=0T047 i X=-1 
11010 Х-Х%1%:ІҒХ>127ТНЕМ11060 
11020 ITFPOINT (X*Y)=0THEN11010 
11030 Х1=Х 
11040 X-2X*13:IFX21270RFOINT(OX»YO-O0THENFRINT£t1;Y','X1','X:6G0TO11010 
11050 GOTO11040 
11060 NEXTY:CLOSE 
12000 0ОРЕМ"І",1»"СКАРНІС/ОАТ" СІ 5 
12010 С=С+1:ТРЕОР (1 =OTHENINPUT#1 2 У, Xl eX 2SFORX=X1TOXZ:SET (Xs Y) МЕХТ:С07012010 
12020 607012020 
20000 REM--ORIGINAL GRAPHICS ROUTINE FROM A SKETCH EY 

KARL WILLIAMSON» OVERLAND, МО, SET AND RESET 

GRAPHICS БҮ КОМ BOBO, 
20005 REM-~ALL OTHER FROGRAMMING IN THIS SERIES BY 

JOHN KNODERER» COMF-U-TRS» 51 FLORISSANT OAKS 

SHOFFING CENTER»: FLORISSANT, МО, 63031 
20010 REM--LINES 11000 TO 11060 CONVERT SCREEN TO VALUES 

Yr X1 AND X2 AND SEND TO DISK. FOR USE IN LINE "FOR 

X-X1 TO X2:SETOX» YO: МЕХТ" 
20020 REM--LINES 12000-12020 TEST THE NUMBERS CREATED EY 11000 
65000 'TWO 


Listing 3: This routine reads the data file generated by the program in listing 2 (and 
subsequent listings) and creates an ASCII file containing BASIC DATA statements. 


13000 СІЕАК9999:0РЕМ"1І“,1»"СКАРНІС/рАТ”%1М-1900:0ҒЕМ”0%,2»,"СКАРНІС/А5С 

13010 LN=LN+5°X$=STRE(LN)+" DATA" 

13020 IFEOF(C1)THENFRINTt2»LEFT$(X$»*LENCX$)-12:3 PRINTX$CHR$(8) CLOSE: END 

13030 ІМРЕОТЖ1, У: ХФ=ХФ+МІОФ (ТКФ (СҮ) 2) *'* » * SIFLENCX$) +2 37ТНЕМРКТМТ* 2, ЕҒТФ (ХФ ЕМ 
X$)-1) :РКІМТХФСНКФ (8) : СОТО13010 

13040 GOTO13020 

13900 REMARK--THIS CONVERTS NUMEERS ON DISK TO EECOME REGULAR BASIC DATA STATEME 
NTS WITH A LIMIT OF 240 CHARACTERS PER LINE 

65000 'CONVERT 
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The business information 
you need at the turn 
of a key. 


Datadex is a new 
interactive business 
management system 
designed for the Apple 
personal computer. It’s from 
IUS, the people who brought you 
EasyWriter™ and who are bringing you 
new products for office automation, 
education, and development systems. 


Datadex is short for data index. It lets you 
put all your business data into your Apple 
the way you like to see it and manipulate it 
any way you want. It adapts to your way 
of doing business. 


Want to generate a sales report? Just press 
four keys and fill in the blanks. That puts 
your sales data into the computer. Now, 
your report: Datadex designs it for you, 
based on what you’ve entered. Nothing to 
it. That’s power! 


You can do the same with phone lists, 
mailing lists, dealer names or inventories. 


PUT 


They all enter Datadex and form your own 
personal data base. 


Want to find a company but don’t know 
how to spell its name? Try something that 
sounds close, and our Soundex routine will 
find it. It is very forgiving on typos and 
extra spaces. 
a Te 
-а( СНЕСКВООК. )=- 


CHECK® 18! 83/22 1981 


PAYEE ACCT 
ALOISIUS ZUKRZAWSK] $318 


AMOUNT $ 923.77 


GROSS % 923.778 


Soundex helped us find Mr. 
Zukrzawski when we were 
balancing our checkbook. 
We weren't sure how to spell 
Al's name, so searched f or 
Al Z and found him. 
Instantly. The check register 
and several other applica- 
lions are free with Datadex. 


ATAOEX 


nip a r 


Datadex is а trademark'of Sonoma Softworks. 

Easy Writer ік of Ca TS Software. 

Apple is 4 Y of чу Computer Inc. 
rk of Personal Software, Inc. 
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Want а specific piece of information, like 
sales for January 14-21? Inquire Datadex 
and the answer comes up on the screen 
right now. And right. 


Want а report of all sales in ZIP code areas 
starting with 9? Sure. Just ask it to print a 
report. 


But seeing is the only way to believe. Get a 
demonstration of Datadex at your local 
Apple dealer. See the personal computing 
power it can bring to your office and home. 
If you've looked at a VisiCalc-type program, 
see Datadex before you buy. 


By the way, about IUS. We're the Apple 
of software. We got there by giving you 
great products and super support. We 
provide customer service over the phone. 
Professionally written documentation. 
And products that are never outdated, 
only updated. Information Unlimited 
Software, Incorporated, 
281 Arlington Ave., Berkeley, 
CA 94707. (415) 525-9452. 


il 
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Does your other software have 
auto system configuration and 
auto report generation? 
Datadex does. You don’t 
have to be a computer 
expert to get results! 


Amm 


— s 


Let 
McGraw-Hlill's 
Classified 

Ads Work 

For You 


Employment 
Opportunities 


FOR INFORMATION 
REGARDING THIS 
SECTION 
Call 212-997-2556 


Systems Engineer: 


40 hours per week at $1,500.00 per 
month salary. Develop, design, codes, 
tests and  de-bugs microprocessor 
system, develops software, integrates 
systems and develops documentation for 
various customers according to their in- 
dividual needs. 
Requires A BS. degree in Computer 
Science or Informational Engineering. 
| Also requires 6 months experience or 1 
year Post Graduate Studies in Computer 
Science or Informational Engineering. 
Apply at: 


Systems & Software, Inc. 
2801 Finley Road 
Downers Grove, IL 60515 
Attention William Smith 


Notice of Omission 
Due to a processing error 
the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 


Reader Service Number. 
For more information re- 
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in.this issue. 
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Listing 4: Recreation of a graphics picture. This listing shows how the DATA statements 
generated by listing 3 may be appended to a program that uses them to recreate the 
original graphics display. 


100 ONERRORGOTO120:CLS 

110 READY»X1»sX2:FORX-XI1TOX2$:SET((OX» ) { NEXT: GOTO110 

120 RESUME130 

130 ONERRORGOTOO:GOTO 150 

150 REMARK--THIS SECTION OF РКОСКАМ FROM LINE 100TO LINE 130 IS FROGRAM LISTING 
NUMGER ZERO THAT WILL RECREATE THE GRAPHIC FICTURE OF LISTING 1, 

190 'GOTO300 

200 FORI=15360TO146383°LFRINTFEEK(I) { NEXT RETURN ` 

210 REM--LINE 200 WILL GENERATE HARD COFY OF DATA FOR THE NEXT РКОСКАМ 

300 ОРЕМ"0",2» "DATAFOKE’ :FORI=15360TO0163839:FRINT#2,FEEK (CI) : МЕХТ : CLOSE: STOP? REMAR 
K THIS LINE WILL OUTFUT TO DISK 

19015 рОАТА0»,5,126,1,5,126,2,5,В»2,123,126,3,5,В»3,123»126,4»5»8,4,123»126,5»,5;В,5 
,123,126,6»,5»8,6:123,126%7»5:8,7,123,126»8»5»,8»,8»123,126»,9,5;8,9,123:126,10»5з8, 
10,123,:126;11,5,8»11,123»126,12,5:з8,12,50,96»12,123,126,13,5»,8,13,50,51,13»,95 
1910 О8Т496,13,123,126,14,5,8,14,45,51,14,95,96,14,123»,126,15,5,8,15,44»45;15,50 
,51915,5,56,15,61,602,15,65,66%15>,69,74»15,77,82,15,85,86,15>,89,90915,92,96,15,1 
243»126»16»5»8516543544:165 505515165 55556:16»561»625:16565566516»571572516577578 
1915 0АТА16,85,86,16,88,89,16,95,96,16,123,126,17,35,8,17,42,43,17, 505» 5151765657 
:17»605615175»655665175171»725175775,781517585,;865175,87»88»517595, 96»517»5123»1265185 57 
8,18,41,42,18,30,51,18,56,57,18,60,61,18,65,66,18,71,72,18,/77,79,18,85,87 з 18 
1920 DATA9S 296918 212991269192528919 2490941919950 951519957958 19 959560 9192655366919 
971;72;19,77,78,19,895,86,19,87, 88› 199959 96919 9123991262920 95289203993 405 205; 5055152 
09572958 220259960920 265266220971 2972220977578 520285s 86:20,88,89,;20,95,96,20,123 
1925 DATA126921 9528221298299 221950251721 9589221346527 66e21971 972921977 582921585 
862212892909 21.99 296921 91239291263922 95982225328 9519 2259559 6522512351265; 23»5 558523528 
9299237490941 223974948 2499239250 951 239 59у 96» 2399123991262 2499578 249928929 24992099 » 24 
1930 DATA41»42»24»46»47524 548549524» 50» 515245 55556»24559560524564»65»24»69»72524 
9939919249995 296224991239 912692595782 255 28»29 5255 31» 32» 255 385 405 25 42,43» 25.48, 49:2 
SisS0sS1r»25» 99 96у 25у 59» 62,265) 04, 6925, 08» 692972 73,29, 82 › 84, 25» 90,925, 255 95 
1935 ОАТАЯ6, 25» 123,126. 269578326328 2 297265 30 3226.39 41» 20, 43» 44» 26, 48 › 49 226150 
5912 6999990632 6.99, 60:020501 63,20,64, 09: 206, 08, 09 26,81,83 ,2 06,91: 93,020, 95,9020 1 
239126927 9598927928231 22719393397 27,40,42, 27, 44,49,27, 485 49527 5 590» 51» 275; 9 S95 S6 
1940 DATA27 959260927 962565 927268269227 80,82, 27,85, 89 275925, 94 »2735955 96527 123,1 
26,28,;95,8,28,28,30,28,32,34,28,36,38,28,41,43,28,45,46,28,48,49,28,50,51,28,595, S 
6,28»59,60,28,64»65,28,68»69,28,72»,73»28,79,81,28,84»86,28»;88,90,28,93,96,28 
1945 DAT^5123»1265,295,55:85»29,275,;295»29,31» 33» 29,375 39,29, 425; 4429, 46»:47,29, 48549, 29 
990951929 955956929 959960 929264765929 G9 87 25929974997 5529578380529 298 3985s 2958959152 
9994942963929 91299126790 9528290 227228290230292230 › 34, 36,30» 38» 405 30» 43» 455» 30» 47 
1950 DATA49530»550»551530577»79?5;30:825;845» 30:865 88,30, 90s 925 30 95,9 63390 2123991262315 
5.8.31, 30.31,31,33, 34:31» 36,37, 31» 39540531» 44» 46531» 590» 51» 31576578» 31:825 83» 3138 
5586s31»885;895315; 915925» 31» 955 980» 31»:123»51265 325 558532530» 32» 325 34» 365 325 385 40 
1955 DATA32»455»77»32382»84»532:865»885 32:590» 925» 32» 9559655 32,123, 126, 335 5»5»8»5 33» 31, 33 
:33»37»395 335835855 33»89,915» 335712351265 34» 5585 34532» 34» 34» 365 38» 34:3845865 345 88,9 
05»34»123»126535» 558» 355335375 3593855895 3551235126»5 36» 5585 36»123»1265 375; 558537 
1960 DAT^5123»126»38»558» 38,123,126)39,5;8,39;123,126,40,5,8,40,123»126»41,5,8,41 
,123,126,42,5,8,42;123,126,43,5,8,43,123,126,44,5,В,44,123,126,45,5,8,45,123:12% 
,46»5:126,47»53126 

65000 'FOUR 


Text continued from page 171: 

data file, DATAPOKE, that герге- 
sents the screen contents in another 
way. Actually, the contents of the 
screen are stored in the TRS-80 mem- 
ory as 1024 contiguous bytes of mem- 
ory, each byte representing six graph- 
ics cells (two cells wide by three cells 
high). By PEEKing the appropriate 
memory locations (decimal 15360 to 


return for the large amount of mem- 
ory that is being used, we are only 
gaining a slight speed advantage over 
the original program. Let's look for 
something that will reduce memory 
usage. 


Replacing Blanks with Tabs 
Tab characters are stored in 
TRS-80 Level II BASIC as the value 


16383), we can represent the contents 
of the screen as exactly.1024 num- 
bers, which are written to the DATA- 
POKE file, as shown in listing 4. 

Now, using the DATAPOKE file 
just generated and the conversion 
program in listing 3, we come up with 
a new set of DATA statements. These 
are merged with another short rou- 
tine to produce listing 5, which reads 
data and POKEs the values into video 
memory. 

To get all of these graphics char- 
acters on the screen we are now using 
1024 different numbers, with an aver- 
age of 3 to 4 bytes used per number 
for storage (including commas). In 


192 plus the number of spaces to tab 
to the right. With this knowledge, we 
can combine a string of spaces into 
one character of memory by replac- 
ing the spaces with a tab character. 

Listing 6 uses this information to 
take a different set of numbers off the 
screen. The program will generate a 
new set of numbers that may then be 
converted to DATA statements using 
the converison program. To list these 
same values to a printer, merely re- 
move the END statement from line 
660. 

Note that in listing 6, the computer 
was not told to store any of the 
figures for regular printable charac- 


WE'RE HAVING A CREATIVITY 


EXPLOSION! 


IS THE SKY THE LIMIT? 


The opportunities are stellar - — пев. with all the prafesslonal challenge you might envision. Move up to 
ATARI, on the SAN FRANCISCO PENINSULA; where your, design & development talents will fit right in 
with our momentum. Consider.thésé newly créated opportunities in our Coin-Op Division and our 
Consumer Division which includes. video О Systems (VCS). ‘ang Personal Computers (PCS), where 


MICROPROCESSOR PROGRAMMERS 


Discover the excitement in the programm{ng.bf coin: 
operated video gamés. In this incredible growth атай, 
we need programmers with a BSCS or Bquivalàrnt 
experience. Assembly language expertance necessary, 
microprocessor experience and intefeshif-gamesis 
desirable. (Hafer/td dob МЕ) 


MICROPROCESSOR PROGRAMMER 


You'll find unlimited avenues for your orsativity Wilh 
your involvement in our VCS cartrigigas, toys & 
games products. Assembly programming; mini or 
microprocessors, real-time copifalarogramnilng, 
hardware background and BSEETCSor-Math pips 
1-3 years experience would are you an ideal 
candidate, iRnIBr to Job MP) 


SR. SOFTWARE DEVELOPER 

Step into our PCS Піу ан Bad design & develop 
software in the areas al personal interest, enter- 
tainment, professional тею тей and тога! 
Your in-depth experidare sr ed D years Coupled with 
software design developmen In feal-time, inter 
active, graphics stems are Kev professional 19015; 
Microprocessor Baekoraune preferred. Writing and 
artistic Міште plus systeme Analysis and spacili- 
calians Шаар тай Gaekground would be ideal. 
Degree ог equiv, Tegüjred. (Refer to Job 950) 


SA COMMUNICATIONS 
SOFTWARE DEVELOPER 


Нер сетер соттип са оп$ systems о В 
бы where Кеи ѕапдз of АТАН! Personal Computer 
users tie Into international пәтуа | 


ТЕРЕ or more years of experience т соптти 8, 
tigris hardware and Software on central-on їегт 
systems will open our door for you. Software design 
& development skills are essential. Set your path for 

Jarrific career growth. (Refer to Job SCSD) 


SR. MICROPROCESSOR 
PROGRAMMERS 


Enjoy the: salistaction in developing programming 
for microprocessor controlled test equipment 
design in-out Programmable Interactive Test System 
for the Personal Computer line. You will have the 


‘opporiunlty to work with minimal supervision on long- 


range projects. BSEE/CS (or equivalent) preferred, 
with 3-5 yaaré experience in microprocessor pro- 
gramming, іпбізгіпа Assembly language experience 
on 6502 (preferred) or 6800. (Refer to Job SMP) 


SH. MIGROPROCESSOR PROGRAMMER 


If your éexpértisa Ië оп Data Genera! equipment, with 
programming іп OGL and ALGOL, you will enjoy 
working оп development of progamming for our Data 
General controlled testequipment design. Minimum 
supervision on long Tenge projects. Bachelors degree 
orequivalant (BSEEICS preferred); along with 

3:5 years experience on Gata General equipment 
preferred. (Refer fo Job SMP) 


SOFTWARE PRODUCT 
MANAGEMENT ENGINEERS 


You will draw on all your alant and experiance in 
developing business plans for system software and 
languages — including product specification тег: 
cliandising plans, manuals, and sales literatura. You 
will also have responsibility Tar schedule review and 
reporting. Ideally, you have a College degree (ar 
guulvalent) plus 6-10 years experl@fee іт one ог 
more of the following: software prodct бөліп Шот 


ӨРЕСІ management in software developments 


contract management of educational ргодпет 
business products, professional development, OF 
Systems software. You must have ability to com: 
municate with a variety of departments involved іп 
software development. (Refer to Job SPME) 


ATARI provides you the ultimate State-of-the-Art environment complemented by exceptional 
salaries & benefits which include Company-paid Employee Life/Health/Disability/Dental 
Insurance, plus a Sabbatical LeayB Policy which offers 7 weeks paid leave of absence after 
7 years continuous service with ATARI. Please send your resume, including salary history, 
or contact our Employment Department, Mail Station OS, ATARI, INC., 1265 Borregas Ave., 
Sunnyvale, CA 94086. (408) 745-2030. We are an equal opportunity employer. 


© A Warner Communications Gompany 


Engineers 


EVERYONE'S IDEAS COUNT 


.. WHEN СТЕ IN PHOENIX 
"DESIGNS FOR THE FUTURE! 


Few technical challenges equal those encountered in designing the 
telecommunications systems of tomorrow. At GTE, your work will take you into 
advanced systems engineering and behind the scenes of existing high technology 
systems. И is an exciting time for those who can think beyond known technology! 


If you have new ideas and want to see 
them translated into working systems, 
possess a degree in Computer Science, 
Electrical Engineering or Computer 
Engineering, consider the following 
positions: А 


OPERATING SYSTEM : 
SOFTWARE 


DEVELOPMENT SUPPORT 
SOFTWARE 


TEST UTILITY SOFTWARE 


ON-LINE RECOVERY AND жш 
DIAGNOSTIC SOFTWARE p 


CALL PROCESSING AND —% 
ADMINISTRATIVE 
SOFTWARE 


DATA BASE 
DEVELOPMENT 


SYSTEM TEST AND 
CONTROL 


The compensation is equal to the challenge you will encounter and 

the location is one of the most attractive communities in the Sunbelt. 
Potential for professional advancement is as great as you want to make it. 
Explore the future with GTE, send your resume or letter of interest to: 
GTE Automatic Electric Laboratories, Manager of Manpower, 
Dept. BO581, 11226 N. 23rd Avenue, Phoenix, AZ 85029. 


СТЕ Automatic Electric Laboratories: 


Ес 


Ап Equal Opportunity Employer М/Ғ/Н 
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Listing 5: This program takes the DATA statements generated by listing 4 and POKEs 
the information directly into the screen memory. 


500 DEFINTI-N:CLS 

520 FORI-15360T016383: READA: POKEI» A? NEXT 

530 GOTO 530 

550 REM--LINES 500 TO 520 READ DATA STATEMENTS AND FOKE THE 

VALUES INTO SCREEN MEMORY 

1905 ОАТАЗ2, 32 ,170,191,159,143,143,143,143,143,143,143,143,143,143,143,143,143,1 
43, 143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,1 
43,143,143,143,143,143,143,143,143,143,143,143, 143,143, 143,143, 143,143, 143,143 
1910 0АТА143, 143,143, 175,191,149,32, 32,170, 191,149, 32» 32,32, 32, 32» 32:325 32» 32532 
,32,32,32;32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32;,32,32,32,32,32,32,32Э3 
2:32,32,32,32,32,32,32»,32,32,32,32,32,32,32,32,3232,32»,32:170;191,149,32,32 
1915 ОАТА170»191,149,32,32»32,32,32,32,32»32,32,32,32,32»,32,32,32,32»32:32»32,32 
»d2»32»32»32»32532:5:32»32»32532:32»32» 32» 32» 325 32:5 325 32: 32» 32,32 › 325325 32» 325 3253 
2,32,32,32;32,32,32,32,32,32,170,191,149,32,32,170,191,149,32,;32,32,32,32, 32 
1920 ОАТАЗ2,32,32,32,32,32,32,32»,32,32»,32,32;32,32,32»32,32,32,32,32,32,32,32,32 
,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32;32,32,32,32;32,32,32,1 
70»1915,149,325325;1705»191»:149,32»32»*32» 32:325 32»32»325» 32» 32325 32: 32» 323325» 32 
1925 D^ÓT^325;1605176»5176»5191»;1315131»131»1315»131»131»131»131»131»131»5131»5131»131» 
131»1315»131»131»:131»131»131»131»17151495, 32:32» 32» 32» 32» 325 32» 32» 32:32» 325 32 1705 
191»:149,325»32517051915;149,32»32»32» 32» 32» 32532532» 32» 325 32» 32» 32» 32» 325325184 
1930 DAT^135»325»3251915;325»138»1815325;1865133»170»149»5130»17151521»12951705151»131 
;1295»1705181»515851295;32»170»1495 325 32» 32» 325 32» 32» 325 32» 32532532» 325170519 1:149: 
325»32:17051915;149,325» 325325 32» 32» 32» 32» 32» 32» 32» 32:325» 32332:3160515851295 32532 
1935 ОАТАЗ2, 191,32,32,171,188,151,32,170,149,32,170, 149,32 ,17 07151,32 ›32 170,159 
‚180, 32,32,170, 149, 32» 32» 32,32, 325 325 32» 32» 325 32,32, 32,170, 191,149 ,32,32 170,191 
,)149,32,32,32,32,32,32,32,32,32,188,140»,140,140,140»143,188,140,140,140,188,191 
1940 ОАТАЗ2,32,32;3131,32,32,130»,129,32:130,129;32,1309131»131,129,130,129,130,12 
9,32,170,149,32,32,32,32»32,32,32,32»32,32,32»32,170»191,149,32,32,170»191,149,3 
2;32,32,32,32,32,32,32,32,191,184;151%131,131;1/7/5,182,173,144%131,191.,191,32 
1945 ОАТА170»149,170»189,180,191,32,190»9131,141;32,32,32;160,190,135,131,131,175% 
,180,170,149,32,32.32,32,32,32,32,32,32,32,32,32,170»191,149,32,32,170»191,149,3 
2:32» 32»32»32» 32»32»325160»1915156751905;13551755180»139»1895,1555180»191»519 1» 32 
1950 0АТА170,149,170,199,131,191,32,175,176,1956,176,32,184,159,161, 190,139, 175,1 
80,139,191,149,32,32,32,32,32,32,32,32;32,32,32,32,170,191,149,32,32,170,191,149 
,32,32,32,32,32,32,32,32,130»,129:,191:153;,183,19857»187,149,130,175»182,179,191 
1955 ОАТ6176»176%1763176%1763176%176%176%176%9176»176%176,»190,135,32,191,153,183, 
157:187,149:170»157,132,32,32»,32»,32,32,32,32,32;,32,32,32,170»,191,149,32,32,170,1 
91,149,32;,32,32,32»32:32,32%32,32,32»130%175»180,190,135,32,32,32.32,32,32,32 
1960 ОАТАз2,32,32,32,32,32,32,32,32;,32»32;,32,32;32,130,175,180»190,135,32,32,32, 
3232,32»32:32,32,32,32,32,32:32»%32,170»191»149,32%32,170%191,149,32,32,32:,32,32 
,3З2,32,32,32,32,32,32,32,32,32,32,32»32,32,32,32,32,32,32,32,32,32,32;,32,32,32 
1965 DATA32»32»32:32» 32» 32:325» 323» 32» 32» 325 325» 325325 325 32, 32:323 302, 325 32:32» 32532 
»32»:170»1915149»325»32»5»170»51915149532» 32532532» 32:32» 32:325; 325; 325 325 32» 325 32» 325 3 
2»32» 32» 32,32,32,32, 32» 32» 32,32, 32, 32,32,32, 32» 32» 32,32,32, 32: 32:32»32532» 32 
1970 DATA32 2323329323322 32, 32, 32, 32, 32» 32» 32» 32,32,32 ,17 0,191,149 32,32,17 0,191» 
149, 32,32,3232, 32, 3293925323 32, 32,32,32 ,32,32› 32» 32» 32,32, 32332,32, 3223229209253 
2»32»32» 32» 32»: 325 32» 325 325 32,32,32, 32» 325 32, 32, 32 32 (32 32, 32,32,32,32,32, 32 
1975 DATA32»:325»32532»32»170»191:1495;32»32»:1705»191»189;188»188»188:188:188» 188518 
8,188,188,188,188,188,188,188,188,188, 188, 186, 188»188»5 188» 1885188» 188; 188» 188518 
8,188,188,188,188,188,188,188;188,188,188,188,188»,188,188,188,188,188,188,188 
1980 ОАатА188,188,188,188;188,188,188,188,188,188,190»191,149 

55000 'FIUE 


Listing 6: А routine that compresses а string of spaces into a TAB character that 
represents the number of spaces in the string. 


600 
610 
620 
630 
640 
650 
655 
660 
690 
695 
900 
910 
920 
930 
940 
950 


OFEN" О", 2, “РКТМТСНК " $L=1 2 A=PEEK (15360) ;РОКЕ1 6383,32: IFA<129THENA=32 
FORI=15361T016383°E=PEEK (І) SIFB<129THENE=32 

IFB-AANDA-32THENL-L *1:GOTO6^40 
IFEZ32THENL-71:C-A:GOSUBEÓ^690$6-B:GOTO^60 

TFA=32 THENC=192+L $GOSUE690:GOTO655 

C=A:GOSUE690 

А=Е 

МЕХТТ 3 ЕМО 

FRINT#2 , С: RETURN 

REMARK LINES 600-690 OUTPUT TO DISK»; LINES 900-960 OUTPUT ТО ЕТМЕРКТМТЕК 
РОКЕ 12383,32 {1 =1 :А=РЕЕК (153960) *IFAZ12?9THENA=32 
FOüRIZ15361T016383:E-2PEEK(CI) :ІРҒЕ<129ТНЕМЕ=32 

IFE=AANDA=32 THENL=L+1 { СОТО9 60 

IFG=32THENL=1*°LPRINT As А-Б:С070960 

IFA=32THENLPRINTI92+L3 ¢GOTO9SS 

СРАТМТА; 

955 A=E 

960 NEXTI:END 

65000 'SIX 


Listing 7: Program to display data stored in the compressed format. 


BOO 
B20 
830 
B40 
850 


DEFINTI-N: ОМЕККОКСОТОВЗО: CLS 
READJS РАТМТСНК$ (4); $GOTOB20 
RESUME840 

РОКЕ 16383, 149 

GOTO 850 


Listing 7 continued on page 180 


ters (such as blanks, letters, or num- 
bers) because these can be more effi- 
ciently printed using PRINT state- 
ments. If you have both graphics and 
alphanumeric characters оп the 
screen, the programs shown here will 
treat alphanumerics as a series of 
blanks for DATA purposes. 

The next routine, listing 7, displays 
the data from the DATA statements 
created using listing 3 and the data 
file from listing 6, PRINTCHR. This 
routine requires graphics characters 
on every line. If you go more than 
sixty-three successive blank spaces, 
you will get a function error, so we 
are assuming that graphics will be 
present on every line. 

In the sample data in listing 7, the 
last item in the DATA statements 
would give us a function error, so we 
did not use it in this particular exam- 
ple. Instead, a 149 was POKEd into 
the space (16383). 

One problem that must be solved 
concerns the method of ending the 
loop that contains the DATA state- 
ments. For example, the three BASIC 
statements in line 820 of listing 7 are 
an endless loop that reads an item 
from the DATA statement and prints 
it. If we plan to use the same routine 
for different sets of DATA state- 
ments, we need to get the program 
out of the loop after it has read the 
last item of data; if we do not, the 
program will end immediately with 
an out-of-data error. 

There are several ways this prob- 
lem can be approached. Although te- 
dious, we could count the number of 
items in the data statements and put 
the READ statement in a do-loop. We 
could also append a certain flag value 
(one that would not otherwise be ina 
valid list of data) to the end of the 
data statements and put the READ 
statement in a loop that stops when it 
reads the flag value. Instead, we 
decided to use the ON ERROR 
GOTO option that is available in 
Level II BASIC. 

In listing 7, the ON ERROR GOTO 
830 (in line 800) is executed when the 
READ tries to read past the last data 
value. (Without this statement, the 
program would end.) The RESUME 
840 statement at line 830 causes the 
program to continue, even after what 
would otherwise be a fatal error. The 
loop to itself at line 850 allows us to 
fill the entire video screen with the 
picture being displayed, without 
ending the program and scrolling the 
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Circle 84 on Inquiry card. 


LOW PRICES! 


Buy Factory Direct 
And Save $$$! 
Factory Warranties 
Computers 

шиш INTERTEC 


Superbrain 64k. . .°2790 
Superbrain QD. . .*3295 
Hard Disk 10mb. .°3990 
NORTHSTAR 


HORIZON Il 
Double 
32k Density Reg. $3095 
| HORIZON !! 


Double 
64k Density Reg. $3830 . . , , 
HORIZON II 


32k Dens Reg. $3595... 
HORIZON 11 


64k Density Reg. $4330 


HARD DISK 


lOmb Intertec 


PRINTERS 
Comet RS232 
Comet 11 parallel 


53990 


Epson MX 80 

C. Itoh Starwriter 
С. Itoh Starwriter |! 
MPI 88G 


NorthStar Software SAVE 25% 


Terminals 
Intertube..........°725 
Emulator..........°725 
TO ORDER CALL 
(206) 453-8159 


| Mastercharge, VISA add 3%. Мо C.O.D.'s. All prices FOB origin. | 


Pricas: cashiers, certified check ог М.О. In advance. 


PACIFIC 
COMPUTER 
BROKERS 


Phone (206) 453-8159 
11056 Palatine North 
Seattle, WA 98133 
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Listing 7 continued: 


1905 04АТА194,170,191,159,143,143, 143,143,143,143,143,143,143,143,143, 143, 143, 143 
7143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143, 143 
‚143, 143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143 

1910 ОАТА2 43, 143, 143, 175,191, 149,194,170,191,149, 248,170, 191» 149» 194,170, 19 1» 149 
‚248,170,191,149,194,170,191, 149,248 ,170,191,149,194,170,191,149,209, 160, 176, 176 
9191,131,131,131,131,131,131,131,131,131,131,131,131,131, 131,131, 1315 131» 131 

1915 рАТА131»131»131,171,149,204,170,191,149»194,170»191,149:208%:184:135,194»191 
»193:1385181»:193:186:;133:5170514951305171»5151:129»170»15151315 1295 170, 1815 158» 129 


| ›193,170,149,204,170,191,149,194, 170,191, 149, 206,160, 158, 129519551915 1945 171 


1920 09АТА188,151,193,170,149,193,170,149,193,170,151,194,170,159,180,194,170,149 
;204,170,;191,149,194,170,191,149,201,188,140,140,140,140,143,188,140,;140,;140,188 
:191»195»131»1945130»129»193,;130, 129,193,130,131,131,129, 130,129,130, 129,193 

1925 0АТА170,149,204, 170,191 ,149,194,170,191,149,201,191,184,151,131, 131, 175,182 
,173»144:131,191,191,193,170,149,170,189,180»191,193,190,131,141,195,160,190,13% 
”131,131,175,180,170:149,204,170,191,149,194,170,191,149,200»160,191,167,190 

1930 0АТА135,175,180,139,189,155,180,191,191,193,170,149,170, 149,131, 191,193, 175 
‚176, 156,176, 193, 1642159 2161 2190 2139521755180 9139 91915149 220491709191 914921942170 
‚191, 149,200,130,129, 191, 153,183, 157,187, 149, 130,175,182,179,191, 176,176, 176 

1935 РАТА17 6, 176,176, 176,176, 176, 176, 176,176,190,135, 193,191, 153,183,157, 187,149 
,170, 157, 132,203, 170,191, 149,194,170,191, 149,202, 130, 175,180,190, 135, 21351305175 
‚180, 190, 139,207 ,170,191,129,194,170,191›149› 248517051915 149519451705 191,149 

1940 ОАТА248,170, 191, 149, 194,170, 191,149,248,170,191,149,194,170,191,189, 188,188 
‚188, 188,188, 188,188,188,188,188,188,188,1688,188,188,188,188,188,188,188,188, 188 


‚188,188,188,188,188,188,188,188,188, 188, 188,188,188,188,188,188, 188,188, 188 
1945 ОАТА188, 188, 188,188, 188, 188,188,188,188,188,188,188,188,188,188,190,191 


65000 ‘SEVEN 


Listing 8: Routine to convert the graphics data to strings of characters. 


1100 


РОКЕ 12383,32: ОРЕМ '0" ,2» *PRINTSTR" $L=1 $ ASPEEK (159460)  ТРА<1 29 ТНЕМА=32 


1110 ҒОКІ-153617018383:Е-РЕЕК(1)%:ІҒЕ<129ТНЕМЕ-32 


1120 ТЕВ=АТНЕМЬ=Ь+1:С0701160 
1130 РКТМТ#2, С", "А: =1:А=Е 
1160 NEXTI:END 

1170 REMARK--PRINT OUT TO DISK 
65000 ‘EIGHT 


top two lines off the top of the screen. 


| Graphics Using STRINGS 


From an examination of the DATA 
statements in listing 7 it is apparent 
that we still have a lot of repetition. 
This is especially truewhen we print а 
straight line or a solid area of graph- 
ics. In order to save even further on 
DATA items and to speed program 
execution, the DATA may be rear- 


| ranged to allow the printing of strings 


of identical characters (in much the 
same way that we printed a line of 
"set" graphics points in listing 2). 
The STRINGS$(X, Y) command in 
Level II BASIC allows us to print X 
identical characters, each of which 


| has an ASCII value of Y. When read- 


ing the video screen with PEEK state- 
ments, we will be looking for iden- 
tical adjacent values. The data we 
print to a disk file (and later translate 
to DATA statements) will be a pair of 
numbers, the first number being the 
repetition factor and the second being 
the ASCII value of the character to be 
repeated. This method has been used 
to create the data file PRINTSTR in 
listing 8, and it displays graphics 
faster than previous methods. 

Please note that in each of these 
programs that use PRINT for output 
purposes, the very last character on 


the screen (position 16,383) will not 
print, so if any SET, RESET, or 
POKE had been done into this area in 
the original program, it would be left 
blank. Your program could remedy 
this by POKEing 16383 with the pro- 
per value. 

Listing 9 restores the graphics 
image to the video screen by reading 
the data items in the DATA state- 
ments (again created by the PRINT- 
STR file and listing 3). This program 
reads pairs of data items and prints 
them using STRINGS in line 1420 to 
expand the pair of numbers to a string 
of proper length. 

Listing 9 demonstrates that it is 
possible to extend the number of lines 
on which graphics are not required. 
However, they must still be present 
on at least every fourth line, because 
the length of each string must be less 
than or equal to 255, a limitation of 
Level II BASIC. 


Combining Methods 

Listing 10 (to create the data file 
FASTER) and listing 11 (to print the 
image from the DATA statements) re- 
fine the above method by storing a 
single data item instead of a data pair, 
when the character being repeated is a 
space (decimal value 32). Since the 
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-leach your . 
little Apple big-time 
electronic mail. 


To the average manager, electronic mail means bells, whistles and fans. It means 
expensive special phone lines. It means a fussy, exotic mainframe that only data process- 
ing zealots understand, and only committees of senior corporate vice presidents authorize 
for acquisition. To top it off, the system is useless for communications outside your 
own company. 

But now there's Micro-Courier-" A system that gives you all the electronic mail 
pus ever need without draining the corporate treasury, or entangling you in corporate 
red tape. 

Allit takes is a trip to your local Apple" computer dealer, who can install low-cost 
Micro-Courier software on any Apple П desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it’s designed to let you take advantage 
of late-night transmission rates. While you’re home in bed, your Micro-Courier system 
will send 1,000 words of text in one minute for less than a quarter. A comparable TWX° 
message costs $4.32. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCale" reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What's more, the system is menu-driven, so it asks for your commands in plain 
Englsh.ltmaintainsphonelistsand а аан на mcm n mm Rm un un qj 


sorts messages by individual user. Its MK RCY () NA 


ü 
documentation is clear and non- - 
technical. And the scope of your net- “We make little computers talk big. 
Even little budgets can now buy big-time - 

a 

ü 

d 

di 


work is virtually limitless, because 
electronic mail. Call 800-547-5995, ext. 188, 


Micro-Courier will exchange informa- 
tion with time-sharing systems and 
B toll-free, for the Micro-Counier-Apple 
dealer nearest you. Dealer inquiries invited. 


larger computers. 


Call our toll-free number today. 


Microcom, Inc., 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6862 


Apple and Apple II are trademarks of Apple Computer, Inc. VisiCalc is a trademark of Personal Software, Inc. TWX isa trademark of Western Union, Inc. 
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Circle 160 on inquiry card. 


WHATS 
BE | | Ë Ге Listing 9: Routine to display graphics data converted to strings of characters. 


THAN AN | 1390 CLEAR 3000 
1400 DEFINTI-N:ÜNERRORGOTO1430:CLS 


1420 READI” :РКІМТӘТКІМС6(1,,/2%:Сс0701420 


š | 1430 RESUME1440 
а 1440 FOKE 163837149 
| 1450 GOTO 1450 
“., 1905 DàTA2»32»1»5170»1»191»1»1595»56»143»1»175»1»191»1»5149»2»32»1»17051»191515149, 
56,32,1,170»1,191,1,149,2,32,1,170,1,191,;1,149;56%32,1»170»1»191,1,149,2»,32%1,17 


0%1,191,1»149,56,32з1,170,1»191,1,149»2,32,1,170»1,191,1,149,17,32,1,160,2»176 


And Will Turn 1910 ОАТА1,191,21,131,1,171›,1,149,12,32,1,170›,1.191,1,149,2,32,1,170›1,191›1,149 
i ,16»32%1,184,1;135,2;32,1,191,1,32,1,138%1;181,1,32;1,186,1,133,1,170,1,149,1,13 
MICROSOETS 0,1,171,1,151,1,129,1,170»1;151»1,131,:1,129,1,170»1?181,1,15В8,1,129,1,32,1,170 
1915 ОАТА1,149,12»,32,1,170»,1,191:1,149,2,32»,1,170,1,191,1,149,14,32,1,160,1,158, 
BASIC 13129,3»32,1,191,2,32%1,171;1,1ВВ8,1»151,1,32,1»170,1,149,1»,32%1,170»91,149%1,32:1 
COBOL ,170%1,151»2,32,1,170»1,159,1»,180,2»32,1,170,1,149,12;32»1,170%1,191%1,149,2 
1920 ОАТА32»1,170»1,191,1,149,9,32,1:188,4,140,1,143,1,18В8;3,140,1,188:1,191,3»3 
FORTRAN 291%3131,2,32,1»,130,1»129,1»32:;1,130,1,129,1»,32;1,130»2,131,1»129,1,130,1,129,1,1 
30,1»,129,1,32,1»170,1,149»%12,32,1»170»1»,191,1,149,2,32:1,170»1;191,1,149,9,32 
DIGITAL'S 1925 ОАТА1»191,1,184;1,151,2%13191»175,1,182,1,173,1,144%19131»,2,191,1»32,1,170, 
PL/I-80 1,149,1,170,1,18В9,1,180,1,191,1,32,1,190,1%131,1,141»3,32,1,160,1,190,1,135»,2,13 
1,1,175,1,180,1,17й0,1,149%12,32,1,170%1»191,1,149,2,32,1,170%1,191,1,149,8,32 
1930 ОАТА1,160%1%191,1,167,1,190,1,135,1,175,1,180,1,139,1,189,1,155,1.,180,2,191 
CBASIC ,1,32,1,170»1,149,1,170,1,149,1,131»1»191,1»32,1,175;1»176%19156,1»176,91»932,1,18 
PASCAL/MIT+ 4,1,159,1,161»1,190,1,135,1,175,1,180,1,139,1,191,1,149,12,32,1,170,1,191,1,149 
4 | 1935 ОАТА2»32,1,170,1,191,1,149,8,32,1,130,1,129,1,191,1,153,1,183,1,157,1,187,1 
S-BASIC || ,149,1,130,1,175,1,182,1,179,1,191,12,176,1,190,1,135,1,32,1,191,1,153,1,183,1,1 
ў | 57,1,187»5»1,149»51,170,1+157,1,132,11,32,1,170,1,191,1,149+2,›32,1,170,1,1971,1,149 
CROMEMCO 16K BASIC 1940 DATA1053251»13051517551»180»1»190»1»135521»32»15130515175515180»1»190515135 
int п | ,15,32,1,170,1»191,1.,149,2:32,1,170,1,191,1,149,56»32,1,170»1,191,1,149,2,32,1,1 
7031»191,1,149,56;32,1)170:;1;191,1,149,2,32,1»170,1»191,1,149,56,32,1,170,1,191 
° rsi class application 1945 ОАТА1,149,2»32,1,170%1,191,1,189,56,18В8»,1,190,1,191 
languages? 65000 'NINE 


MICRO B+™ 


The first and ost complete 1500 POHE16383»32:L-71:6-PEEH(C15360): IFA«129THENA-32 


implementation of B-TREE ` 1505 ОРЕМ'0" 2, 'FASTER" 
1510 FORI-15361T016383:E-PEEK(I) :ІҒЕ<129ТНЕМЕ=32 
1520 IFB-ATHENL-L-*1:GOTO1540 


Listing 10: Routine to generate a more compact graphics data file. 


index structures for micro- 
computers. B-TREES ellminate 1530 IFAzZ32THENLPRINT192«L;ELSELPRINTL?;4; 


; =32 2,192+ ay 
= 1560 NEXTISEND 


1570 REMARK--PROGRAM LISTING NUMBER TEN TO PRINT OUT LISTING FOR NEXT PROGRAM AN 
eare D SEND IT TO DISK 


4 | 1580 REMARK--IF HARD COPY IS NOT DESIRED» ELIMINATE LINE 1530 
An index of over | 65000 'ТЕМ 


40,000 Key 
Va | ues In Less Listing 11: Routine to display data as created by listing 10. 


Than One ШЕ 
1700 ОЕҒІМТІ-М:ОМЕККОКС0701730:С1.5 


| 1720 КЕАОТ: ІҒІ<192ТНЕМКЕАО 4 SF RINTSTRINGS$(1I»Jd)#ELSEPRINTCHRS (І); 
Second 1725 GOT01720 
1730 RESUME1740 


1740 POKE 163837149 


i 1745 GOTO 1745 
Оп А Floppy Disk system 1750 REMARK--PROGRAM NUMBER ELEVEN LINES 1600-1740 

for only 1905 DATA1945;1517051»191»1»1595565143»1»175»1»191»15149»1945,15170»1»191»1»5149, 24 
8»1»170»1»191»1»1495 194515170» 1»191»1»514952485 151705 1» 1915151495194 515170» 1» 191» 

Š | 1»149»248»1»170»1»191»51»1495194»1»170»1»191»1»149$5209121»160»2»5176»1»191521»131 
260 00 1910 DATA1»171»1»149520451»170»15191»1»51495194»51»170»1»191»1»149520851»184»51»135 
;:19435»15;191»193»15138»15181»193»1»18651»133»51»170»1»14951»130»1»1715»15151»1»129»1 

(17051»151»51»131»1»129»1»17051»181»1»5158»1»129»193»15170»1»149»204» 15170515191 
System Houses: 1915 DATA61»149»1945,1»170»1519151»149»206»1»16051»158»1»129519551»191»194515171»1 
:188,;1»151»1935»1»170»151495193,15170»151495193»1»170»1»151» 194515170» 1»159 919180 

MICRO В+" »194»15170»517149,204»1»17051519151»1495194515170»1»191»151495201»1»188»45140 

‚ Available In Language C 1920 DATA1»143»1;188»3»140»1;188»51»191»195» 15131» 194»1513051» 1295 19351513051» 129 


,193,1,130,2,131,1,129,1,130,1,129,1,130,1,129,193,1,170,1,149,204,1»170»1,191:,1 
149,194,1,170,1,191,1,149,201%»1,191,1%184;1,151»,2,131,1,175:1,1В82,1,173,1,144 


1925 рАТА1;131,2,191,193,1,170,1,149,1,170»1,ІВ%9,1,180,1,191,193,1,190,1,131,1:1 
АВ OM 2 okra, MO 45201 31519551»160»1»190»1»135»25131»1»175»1»180»1»51705 151495 2045151705 15 19151»149» 194 
(314) 445-3304 (15170»91»191»15»149920051»16051»191»1»167»51»190» 1 135»1» 175»1»180»1»139 51» 189 


€1980 Fair Com 1930 ОАТА1,155,1,180,2,191,193,1,170,1,149,1,170,1,149,1,131,1,191,193,1,175,1,1 
76з1%156,1»176»193,1,1В84,1,159,1,161,1,190,1,135,1,175,1,1В0,1,139,1,191,1,149,2 
044;,1,170»1;191,1,149;194,1,170:1:191:;1,149,200,1,130,1,129%9,1:;191:1,153»1,183 
a Shipping 54 USA / 58 Foreign : 1935 DATA1 157 917187 9172149919130 91717591 719291917991919191291760191909191357193> 
Wa accept VISA and MASTERCARD 1,191»,1,153›1,183,1,157,1,187›1,149,1»170›1,157,1,132›203,1,170,1,191,1,149,194, 
| 1»170»1»191»1s149»20251»5130»1»175»1»180»1»190»1»135»213»1»130»1»175»1»180»1»190 
PL/-80 Is о hodémaik of Digital Reseach 1940 DATAÀ1»135»207»1»170»515191»15149»19451»5170»1»191»51»1495,248»1»170»1»191»1»149 
СВАЯС is о trademark of Compiler Systems, inc, 9194 717170919191 71914992 248,1,170,1,191у,1,149,194,1,170,›1›191у,1,149,248,1,170,1у1 
S-BASIC ts а hademdrk of Topar Programming 91»1»149»194»1»5170»1»191»1»1895565188»1»190»515191 
PASCAL/MT> њо trademark of MF Micro Systems 65000 'ELEUEN 
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Nestar Is Growing 


a Local Network for You. 


Centralized data processing is under pressure. Managers 
compete for computer time and complain about the lengthy 
justification process for new applications. Individual users at 
their terminals are frustrated by unacceptable response times. 
When the system goes down, everybody’s DP-dependent 
work grinds to a halt. 


High Productivity 
Nestar's Cluster/One, Model A is a local network of Apple” 
computers that lets people get on with productive work 
instead of waiting in line. Since every user station is a 
computer in itself, response time is fast, and downtime 
problems are restricted to single 
individuals. The net result: produc- 
tivity grows as your network grows. 


More for Less 

Nestar's Cluster/One is a true 

local network, not merely a limited 
function shared disk system. This 
means your company enjoys the 
benefits of shared data, station-to- 
station communication (including electronic mail), and the 
reduced costs of shared peripherals. Since Cluster/One is 


® Apple is a registered trademark of Apple Computers, Inc. 


microcomputer-based, its cost-per-station is dramatically 
lower than other systems with similar capabilities, includ- 
ing mini-based systems. And the more people on the net- 
work, the greater your savings! 


We're Growing Our List of Applications 

Cluster/One is working right now — in banking, manufac- 
turing, the travel industry, schools, and many other institu- 
tions and businesses. Software for the application you have 
in mind may also exist right now — literally thousands of 
programs have been written for Apple. 


Plant One Now! 

We're ready to ship immediately. So if you're working on 
the problems of DP overload, consider the Cluster/One from 
Nestar. It's a solution that grows on you. For more informa- 
tion, contact us at: Nestar Systems, Inc., 2585 East Bayshore 
Road, Palo Alto, CA 94303, 415/493-2223 


Circle 288 on Inquiry card. 


We Make The S-100 
Our BUSiness! 


Northstar and Cromemco 
owners take a look! 
Chrislin Industries 64K 
Dynamic RAM: Compatible with 
Northstar, Cromemco, Teletek, and all 
other major 8080, 8085, and Z80 based 
8100 systems. Transparent hidden 

Refresh. Мо” wait states at 4Mhz. 
B expandable to 512K ‘through Bank 

Selecting. 

КЫН ИО И $675.00 if 


Teletek: 
FDC-1; Single Board Computer. Z80 
CPU. Double density disk controller. Two Г 
Serial & Two Parallel ports. Up to 8K of 
RAM, ROM, & PROM. 2K monitor. Real 
time clock. EPROM programer. Just add 
Е: memory сага, (Chrislin' board works 
excellent) and you have a complete 
% system. One year factory direct warranty 
TER-FDOL 5.0. $675.00 


PSIO: Excellent for multi-user 

| psp Uses only Z80 support 
chips, (SIO, PIO, & CTC). Four RS232C 
compatible serial ports with full 
handshaking. Two fully buffered, 
bidirectional parallel ports. Supports Z80 
& 8080 interrupts. Up to 14 PSIO boards 
can be daisy-chained in one system. One E 
year factory direct warranty. 
TEbSBBIO .................. $395.00 


«MS Spinwriter: 65 cps, 

bidirectional letter quality printer with 
deluxe tractor mechanism. Both parallel 
and serial interfaces on board and a 16K 
buffer optional. Includes ribbon, print 
thimble, and self test ROM. 
NEC.SBU0.................. $2795.00 
МЕС-5500/16К............ $2895.00 


Disk Drives: 
SABOIR; Single sided, double density. 


$425.00ea. ......... or 2 for $790.00 
Qume DT8; Double sided, double 
density. Д 
$575.00еа. ........ or 2 for$1100.00 
wy #1; 2 SA801R in cabinet with 


power supply & cables, assembled & 


Package #2; 2 DT8 in cabinet with 
power supply & cables, assembled & 
testem ee ГГ aQ $1595.00 
California Computer Systems: 
SYSTEM: Z80 CPU, Disk Controller, 
64K RAM, Mainframe, CP/M2.2, auto 
boot ROM, & all necessary cables. 


Assembled & Tested ......... $1895.00 
МОНО кое ew v cie $270.00 
Double Density Disk Controller 
мМУСРУЩЕЕ.............. ... $370.00 
Mainframe.................. $420.00 
SD Systems: Call for Pricing. | 


4116: $4.00ea or 8 for $30.00 


gs. 100 Card Cages: Allhardware ge 
& card guides included. Fits most S-100 
Motherboards. 


NPC-8slot ................... $27.50 М 
MPC-123lot .................. $42.50 
"We will try to beat any advertised J 
price! 
NOW MARKETING 
P.O. BOX 1621 
HAWTHORNE, CA, 90250 
(213) 644-6231 TLX 181149 


Please enclone 4.04] for shipping and handling (8.00 
for disk driven, coll for orrongementa on printern). 


California reaidenta odd ЕЕ males tax. 
View and Master Card. Unless stated otherwise all 
iteme have а 60 warranty agninat defects in parts 
amd labor. 


в несир. 
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Listing 12: Routine that converts screen data to the most compact, fastest form dis- 


cussed in this article. 


1800 
1805 
1810 
1820 
1830 


ОРЕМ"О*,2, "РАЗТЕЗТ " 
ТЕВ=АТНЕМЬ=Ь+ 1 $С0Т01860 
L=1: A=B 


1840 МЕХТІ:ЕМО 
65000 ‘TWELVE 


РОКЕ1 6383, 149 313 А=РЕЕК( 15360): IFA<129THENA=32 
ЕОКТ=153611016383:В=РЕЕКСТ} $$ IFB<i29THENB=32 


IF A=32 THEN PRINT#2:192+L3ELSE IF L=1 РКІМТФ2, АЕСЗЕРКТНТ$ 2, ’, "А 


Listing 13: Routine to display the compressed data generated by listing 12. 


1905 0АТА194,170,191,159,56,143,175,191,149, 194, 17 0›191›149›248,17 0,191›149,194› 
170,191»,149,248»170,191,149,194,170,191,149,248»170»191,149,194,170,191,149,209, 
150,2,176»191»21;131,171,149»,204»170,191,149,194,170,191»,149,208»184,135,194 
1910 04АТА191,193,138,181,193,186,133,170,149,130,171,151,129,170,151,131,129,170 
,181,158»,129,193,170,149,204,170,191,149,194,170,191,14%9,206%160,158,1279,195,191 
,1943171,188%151,193,170,149,193,170»149»193,170»9151,194,170,159,180,194,170 
1915 ОАТА149,204»,170»,191,149,194,170,191,149,201»188,4,140,143,188;3:140,188,171 
,9195»131,194:130,129,193,130,129,193,130,27;131,129,130,129;,130,1279,193,170,149,2 
04, 170,191 ,149,194,170,191,149,201,191,184,151,2,131,175,182,173,144,131,2,191 
1920 0АТА193,170,149,170,189,180,191,193,190,131,141,195,160,190,135,2,131,175,1 
80,170,149,204,170,191,149,194,170,191,149,200,160,191,1 67 ›, 190,135 ,175,›180,139,1 
89,155,180,2,191,193,170,149,170,149,131,191,193,175,176,156,176,193, 184,159 
1925 04АТА161,190,135,175,180,139,191,149,204,170,;191,149,194,170, 191, 149, 200.130 
9129,191,153,183,157,187,149,130,175,18#,179,191,12,176, 190,135, 193, 191,153,183, 
157»187,149,170»157,132,2703,170,191,149,194,170»191,149,202;130,175,180,190,135 
1930 ОАТА213,130,175,180,190,135,207,170,191,149,194,170;191,149,248»170»191,149 
?194,170,191,149,248;170,191,149;194,170»,191,149,248»170»,191,149,194,170»191»189 


96» 188,190,191 

2000 DEFINTI-N: ONERRORGOTO2030:CLS 
2020 
2025 
2030 
2040 
2045 
2050 
65000 


60102020 

КЕЅОМЕ 2040 

FOKE 16383,149 

GOTO 2045 

КЕМАКК--РКОСКАМ МОМБЕК THIRTEEN TO 
‘THIRTEEN 


Text continued from page 180: 

tab characters have a decimal value 
of 193 or greater, listing 11 can distin- 
guish between tab values (to be 
printed using CHR$) and number 
pairs (to be printed using STRING$). 
This gives us a slight improvement in 
speed over the previous method. 

A variation of this program comes 
to mind, since the number 1 is really 
not needed when using the STRINGS 
function. If the length of the string is 
1, we can PRINT CHR$(176), instead 
of using STRING$(1,176) as we 
would when using a number pair (see 
line 1910 of listing 11). That being the 
case, it is possible to rewrite the rou- 
tine and, by adding one statement, 
tell the computer to go ahead and 
print out only 1 character. 

Features of several of these pro- 
grams may be combined. The space 
saver, which prints a series of spaces 
as the value 192 plus the number of 
spaces (as done in listings 6 and 7), 
may be combined with printing of a 
string of graphic characters using 
STRINGS (see listings 8 and 9). By 
combining these with the length-1 
technique discussed above, we have a 
slightly more complicated program. 


КЕАОТ: IFI<1i29THENREADJ : PRINTSTRINGS$ (IJ) sELSEPRINTCHRS (192) 


EXECUTE FRINTOUT LINES 1900-2040 


It does, however, run a bit faster than 
its predecessor and uses much less 
memory in the DATA statements. 

The final (and fastest) version of 
this program is given in listings 12 
and 13. Using the three techniques 
just discussed, listing 12 writes data 
values out to the data file FASTEST. 
When this data is converted to DATA 
statements (by running listing 3), the 
program in listing 13 (which includes 
the data statements) uses them to re- 
create the original picture on the 
video screen. 


Conclusions 

These programs serve to illustrate 
alternative methods of using graphics 
on the TRS-80 Model I with Level ЇЇ 
BASIC. These are not the only tech- 
niques that can be used, but are 
merely our suggestions for ideas you 
can try in some of your programs. 

In some cases you will be sacrific- 
ing memory space for printout speed. 
The decision as to which of these 
methods is best for your particular 
program rests solely with you. The 
easiest way to find out is to put the 
various routines into programs and 
experiment with them. BB 


SHORTEN THE JOURNEY TO KNOWLEDGE. 


The popular Sams series of Computer 
Primers provide a working knowledge 
of computers without being dry and 
complex. The Primer Books guide you 
through the subject at an easy pace. 
Your journey to understanding is short, 
exciting, and fun, The Sams Primers 


offer good graphics ... a good balance 


of data... an upbeat, positive style ... 
and are organized so that you can 
read them straight through like a novel. 


CP/M& PRIMER, 


by Mitch Waite and Stephen Murtha. 
A non-technical discussion of CP/M 
disk operating systems for 8080 

and Z-80-based microcomputers. 
No. 21791 $1195. 


PASCAL PRIMER 

A complete guide to the hottest new 
language in computers by Mitch 
Waite and David Fox. No. 21793. $16.95. 


COMPUTER 


EU 


PRIMERS 


COMPUTER GRAPHICS PRIMER 

An easy-to-understand guide to 
creating drawings, plans, maps, and 
schematics on a computer monitor. By 
Mitch Waite. No. 21650. $12.95. 


MICROCOMPUTER PRIMER 

(Second Edition) 

Up-to-date facts on popular 
microcomputers. Don'touya computer 
without reading this book by Mitch 
Waite and Michael Pardee. 

Мо. 21653, $11.95. 


BASIC PROGRAMMING PRIMER 
Avaluable guide to BASIC, todays most 


widely used microcomputer language. 


By Mitch Waite and Michael Pardee. 
No. 21586. $10.95. 


Mail То: Howard W. Sams & Co, Inc. 
4300 West 62nd Street * PO. Box 7092 
Indianapolis, IN 46206 

SAVE 1096 ON ORDERS OF $20 OR MORE! 


Quantity 
CP/M Primer 


PASCAL Primer 


Мо. 21791 $11.95 
№. 21793 $16.95 
Computer Graphics Primer Мо. 21650 512.95 
Microcomputer Primer №. 21653 $11.95 
BASIC Programming Primer No. 21586 510.95 
Amountot order $ 
Deduct 10% if order is $20 or more $ 
Add local soles tox where applicable S 
Shipping & handling costs $ 2.00 
Totalamountoforder $  — 
— PAYMENT ENCLOSED — CHECK... MONEY ORDER 
— VISA ___ MasterCard Interbank No. 
Account No. Expiration Date 
Nome (print) 
Signature 
Address 
Cily 
l| ———: 


CALL TOLL-FREE 1-800-428-3696 FOR THE NAME OF YOUR 
LOCAL SAMS BOOK OUTLET OR TO ORDER BY PHONE. 
Offer expires 9/31/81. ADOSO 


——— 
— 
— 
— 
= — 
= 
— — 
Å= 


SEE THE COMPLETE SAMS LINE AT NCC. BOOTH #5209. 
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Getting Problem-Solving 
Advice from a Computer 


James W Garson 
Department of Information Engineering 
University of Illinois at Chicago Circle 

Box 4348 

Chicago П 60680 


Over the last three years, Paul Mellema and І have 
been at work on EMIL, an interactive computer program 
that we use to help teach our courses in formal logic. 
Since June 1979, we have been devoting our efforts to 
implementing a computerized “copilot” for EMIL that 
students can call on to solve problems. 

Тһе methods used to give our students advice are easily 
implemented and effective. The approach does not easily 
fit into the standard categories of educational computing 
(ie: record keeping, drill and practice, testing, games, 
simulation, etc). It is an approach that has potential for 
widespread application. The goal of this program is to 
help students develop and use skills and strategies needed 
to creatively solve problems that do not necessarily have 
only one solution. The program is Socratic in its style, 
because it asks students leading questions that help them 
analyze and resolve their difficulties. 

In the study of formal logic, students are required to 
construct formal proofs. A proof is a series of statements 
leading to a conclusion. Each step of the proof is assumed 
to be true or derived from previous steps according to the 
rules of logic. The proof is intended to demonstrate that 
the conclusion follows logically from the assumptions. 

Learning this type of thinking is valuable to students 
not only because it can lead to a mastery of logic, but 
because it also gives students experience in the kind of 
creative problem solving characteristic of mathematics, 
theoretical science, and many other disciplines and real- 
life pursuits. 

Giving students practice in the creative solution of for- 
mal problems is important in education and particularly 


About the Author 

James Garson is a member of the Department of Information 
Engineering, University of Illinois at Chicago Circle. This article is a 
revised version of a paper he delivered to the National Educational 
Computer Conference, June 1980, in Norfolk VA. The work described 
was carried out under the National Science Foundation Grant Number 
SER79-00527. This article does not represent the views of that founda- 
tion. Another article by Mr Garson, “The Case Against Multiple 
Choice," сап be found in The Computing Teacher, February-March 
1980, page 29. 
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so in the sciences. Scientific knowledge is too often 
presented as if it descended from heaven or was created 
by some form of superhuman intelligence. Very little ef- 
fort is given to help students appreciate the thinking pro- 
cesses that go into the analysis and solution of scientific 
problems. There is a tendency to obscure the very human 
process of trial and error, of trying out strategies, of 
assessing failures, and of creating better lines of attack, 
which are all part of scientists' daily life. A course in logic 
gives students the opportunity to refine their problem- 
solving skills in an environment where the difficulty of 
the problems can easily be adjusted to their growing 
abilities. 

[n a traditional course in logic, where students' abilities 
vary widely, those who do not have an initial knack for 
problem solving are at a serious disadvantage. Even 
when strategies for proof building are carefully discussed 
in class, some students invariably complain that they 
cannot solve a new problem on their own in spite of 
understanding the lectures. Part of this difficulty is that 
some students cannot convert verbal explanations of 
techniques into strategies for dealing with new situations. 
Their problem is somewhat similar to that of a student 
driver who has mastered a lecture on how to operate a 
car, but cannot convert this knowledge into the ap- 
propriate series of actions for handling a real car on a real 
road. Driver training classes overcome this problem by 
using the guidance of a copilot who helps correct errors 
while the students practice the task. 

Similar sorts of tutoring are very effective for helping 
students who cannot apply the verbal knowledge about 
logic to the construction of proofs. If students are asked 
to "think out loud" while attempting a proof, a gentle 
nudge here and there often leads to success. If they do not 
understand the rules or simply have not bothered to learn 
them, guiding them through a few proofs tends to 
straighten things out quickly, and it improves confidence 
and motivation. Just as in teaching most skills, effective 
methods involve letting students perform given tasks 
under guidance. Lecturing on the proper procedures and 
telling students to "go home and do likewise" is relatively 
ineffective. 
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12215 MURPHY AVENUE, 
SAN MARTIN, CALIFORNIA 95046 


THE FINEST IN FANTASY GAME SOFTWARE 


APPLE ATARI PET TRS-80 
48K — w/disk 48K — w/disk 32K — w/disk 48 — w/disk 


SPACE GAMES _ сить aboara the starship Herman 


GALACTIC QUEST Warp through the 64 solar systems in Hires graphics with Crystalsonics sound. Fire 
lasers and rifter pods as you battle the Vegans in real time simulation. In Galatic Quest we have attempted to combine the 
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet? 
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in 
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95 


LASAR WARS — Attacking aliens in ЗО. Thousands of approach simulations and 10 levels of difficulty. Three 
kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For 
fantasy enthusiasts from 8 to 80. $29.95 


SANDS OF MARS — You embark on the Maiden Voyage of the Starship Herman. This game takes up 
almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, а 3 dimensional maze, and a 
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for 
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and 
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen- 
turies. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it. To 
answer a question we have been asked many times — yes, Sands of Mars attempts to fully utilize the sound and graphics 
capabilities of the Apple and Atari to their max! $39.95 


ADVENTURES _ cross the threshold to new worlds. 


HOUSE np USHER —Walk the dreaded corridors ofthe deadly House of Usher. Complete with 40 rooms 
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far 
beyond that, with animated monsters and a visual display of each room. We believe this to be the first indoor-outdoor 
game ever written for a microcomputer game which includes graphics. You may choose to wander through Usher's 
scenic garden paths or brave the perils of the graveyard and descend into the crypt. Beneath the house there are laby- 
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use ob- 
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock 
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $94.95 


IMPERIAL WALKER (ATARI 16K) — For you Atari people out there, here's a fantastic game pack of 4 games with revolutionary‘new 
graphics routine and Crystalsonics. As Luke Skywalker you have taken control of an All Terrain Armored Transport and with your lasers are fending off the 


Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400 
or 800 with disc and Joysticks. $29.95 


ADVENTURELAND 2041 (Coming June 1) — Step with usthrough the Crystal door intot he world of tomorrow’s fantasy. Inthe great Outback 
of Australia in the year of 2041, will be built the greatest Adventureland of all time. Through your computer, you can experience six separate worlds offantasy. These 


programs will take up more than 500,000 bytes of memory and fill 6 disks. Many of the options may be played by up to six players and in many cases against the com- 
puter itself. $59.95 


WORLD WAR 111 — This is a three scenario war game in Hires graphics with sound. It isnot merely the con- 
version of a board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two 
persons and takes about 8 hours to complete. The rules are simple enough that you won’t have to spend several days 
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field. 
All scoring, animation, and positions are handled by the computer — no separate tablets to fool with. Moves are input by 
both players in series of 3 and when the space bar is pressed the battle becomes animated. À must see to believe .... 


$29.95 
WATERLOO (Coming July 1) — Awargamewith graphics very similar to World WarIII. We have attempted to 
makethis as detailed as possible, down to whateach individual is wearing, his line of sight, and the number of bullets he 


has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this 
in BYTE MAGAZINE in July. $49.95 


And for you PET Users let us introduce you to... VIGIL 4 brandnew language for the PET computer: Video Interactive Game Interpretive 
Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwright. With 
this package are 9 full length graphic games. Space War, Maze, and many more. VIGIL is now in the PET world and because of its possible application even 
by the beginner, it's a fun language. Available only on disk/32K PET $99.95 


Order line open 24 hrs /day (408) 683-0696 We accept VISA & Mastercharge en 
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Westico understands your micro- 
computer software needs. We know 
you want a good selection of soft- 
ware without the hassle of hunting 
all over for it... We know you want it 
fast... And we also know you want а 
product backed by service. With 
Westico you get all three. 

We have an extensive list of 


Dial-up the 24-Hour 
Computer Hotline 
(203) 853-0816 

(300 baud) 


ts an on-line catalog, updated 
each day! See displays of all prod- 
ucts and the latest version numbers 
and prices. Build a trial order with- 
out any obligation. Complete the 
order only if you wish. We also offer 
24-hour delivery service. Call, write, 
Telex or dial-up today. C.O.D.,Master 
Card and VISA accepted. 


MILESTONE is a powerful new tool 
for managers and planners, which 
organizes complex projects and 
identifies job schedules essential 
to on-time completion. 

MILESTONE finds the critical 
path through hundreds of inter- 
related tasks and determines where 
slack time can be eliminated. 

Equally significant, MILESTONE 
computes manpower requirements 
and costs,.allocating them То 
proper schedule periods, and up to 
nine manpower skill/cost levels can 
be allocated to each task. 

With MILESTONE, projects can 


quality software products for the 

serious microcomputer buyer — 
accounting, professional time ac- 
counting, text processing, planning 
and analysis, telecommunications, 
data management, development 
tools. And the list is growing. 


be measured in hours, days, weeks, 
months, quarters or fiscal quarters; 
with provision to specify working f 
hours, holidays, vacations and other jf? 
non-productive time periods. ИХ 

You can reschedule ог com- L 
plete tasks, revise prerequisites, 
play “What If" games. MILESTONE 
immediately displays the results on 
your screen or printer — either as a 
table or graph! №5 easy to use and 
requires no programming! 

system with full documentation, 
$295, Documentation alone, $25. 

Versions for CP/M, APPLE PAS- 
CAL and CDOS. 


CP/M™ programs for TRS-80 Model Il, Apple 
with SofiCard,” Vector Graphic, iCom, Cro- 
memco, North Star, Micropolis, Ohio Scien- 


tific, SuperBrain and more. 


GENERAL LEDGER Peachtree™ 


50/$40 A,D,I,L 
ACCOUNTS PAYABLE Peachtree 550/40 А,Б, 
INVENTORY CONTROL Peachtree 650/40 А,Б, 
PAYROLL Peachtree 550/40 А,Б, 
CLIENT WRITE-UP Peachtree 990/40 A,D.I,L 
PAS-3 MEDICAL Artificial 990/40 А,С.! 
PAS-3 DENTAL Artificial 990/40 A,C,l 
PROPERTY MANAGEMENT Peachtree 990/40 А.О 
РТА Asyst Design 595/40 A,C,l 
РТА Demo  Asyst Design 75/40 А.С 
ESQ-1 Legal Micro Information 1495/50 АСЫП 
ESQ-1 Legal Demo Micro Information 75/50 А,С! 
DATEBOOK II'" Organic Software 295/25 Al 
MINCE Unicorn 125/25 АРК 
WORDMASTER" MicroPro 145/40 A,K,L 
WORDSTAR" MicroPro 450/60 A,F,K,L 
MAIL-MERGE™ MicroPro 125/25 A,F,K,L 
SPELLGUARD™ /SA 295/25 A 
WORDSEARCH'" Keybits 195/40 АЕ 
TEXTWRITER Organic Software 125/20 A 
TARGET™ Advanced Management 195/25 А,Е,К 
MINIMODEL Financial Planning 495/50 АСИ 
ЭТАТРАК N.W. Analytical 500/40 A,D,I 
MILESTONE™ Organic Software 295/25 А, 
ASCOM "DMA 175/10 А,Т 
CBS OMA 395/40 A,F.K 
CBS LABEL OPTION DMA 80/10 АЕК 
MAGSAM II] МАС 145/25 A.C or DF 
MAGSAM IV MAG 295/25 АСЕК 
SELECTOR IV Micro-Ap 550/25 A,C,G.K 
PRISM/IMS MAG 495/55 A,C,F,K 
PRISM/ADS MAG 795/55 A,C,F,K 
PL/I-80™ Digital Research 500/35 ВЕР 
BASIC-80 Microsoft 350/25 AFL 
BASIC COMPILER Microsoft 395/25 АҒЫ 
S-BASIC™ Topaz 295/25 А.Е 
NEVADA COBOL Ellis 150/25 A 
CBASIC-2" Compiler Systems 120/15 A 
PASCAL/M™ Sorcim 175/20 A,G 
GENERAL SUBROUTINE Asyst Design 295/30 A,C,K 
APPLICATION UTILITIES Asyst Design 495/30 А,С,К 
PASCAL/MT+™ MT Microsystems 425/30 A,G 
SUPERSORT! MicroPro 225/40 А 
SURVEYOR Peachtree = 550/40 A,D,I,L 
STRING BIT™ Keybits 65/15 A 
STRING/80"  Keybits 95/15 A 
STRING/80 SOURCE  Keybits 295/n/a A 
ULTRASORT I" CCS 165/15 A 


All software has specific requirements for proper operation such 


as computer type equipment configuration and support software. 


Specify disk format: North Star Single or Double, Micropolis Mod | 
or Mod Il, 8” single density, Ohio Scientific, SuperBrain or Apple. 


Check the following codes for system requirements to be certain 

your system will accept the software offered. 

(A) CP/M version 1.4 or higher. (1) Business system: 48K memory, 200K 

(B) CP/M version 2.0 or higher. dual disk drives, cursor addressable 

(C) CBASIC-2. terminal, and 132 column printer. 

(D) MBASIC version 4.51. (К) Cursor addressable terminal. 

(E) BASIC-80 version 5.0 or (1) signed license required for shipment. 
higher. (О) specify 8080, 280, or CDOS. 

(Е) 48K memory or greater. (Р) give CP/M seriol number, 

(G) 56K memory or greoter. (T) serial port and modem. 

(H) 64K memory. (Z) Z80 CPU. 

Prices do not include shipping or C.O.D. and are subject to 

change. In CT add 7%% sales tax. 

“Manual price will се credited against loter purchase of software. 

Dealer inquiries invited. Copyright © 1981 Westico. Inc. 


WESTICO 


The Software Express Service 


25 Van Zant Street ® Norwalk, Connecticut 06855 
(203) 853-6880 © Telex 643-788 


Of course there are good reasons why tutoring is not 
widely used in introductory logic courses. These classes 
are usually quite large, so tutoring simply takes too much 
of the teacher's time. Besides that, grading formal proofs 
constructed by students is tedious, so teachers tend to 
give students relatively few exercises that require them to 
create such proofs. Even students who do well in logic 
generally do not get enough practice to develop very 
much skill. Often the teacher relies on exercises that re- 
quire a single answer — exercises that ask students to give 
justifications for the steps of a completed proof. This 
does familiarize students with the rules, but it gives them 
no practice in the art of building up a proof. 


Enter the Computer 

Computers make it possible to simulate the tutoring 
situation. Students can enter their proofs at the terminal, 
and the computer can determine whether each line 
follows from previous lines and describe the difficulty if 
one does not. If students get lost, the computer can give 
advice on how to proceed. 

In 1976 we wrote a program called EMIL that lets 
students enter their proofs at the terminal and monitors 
their progress. The program has been used in a variety of 
courses at Notre Dame and has recently been adopted at 
Rutgers University. EMIL has several advantages over 
other proof-checking programs. First, there are a large 
number of logic textbooks, each with its own version of 
the rules of logic. Our program is the only one that lets a 
teacher supply the program with the set of rules used in 
his or her class, instead of forcing the use of the text with 
the set of rules written into the program. Second, the 
EMIL program is extremely gentle with students' input 
and generally repairs typing mistakes rather than com- 
plaining about them. This is important because many 
students are unfamiliar both with the terminal keyboard 
and the notation of logic. Third, the program lets 
students enter statements at the bottom (ie: end) of the 
proof so they can work the proof backwards if they 
desire to do so. 

We allow and, in fact, encourage this because effective 
proof-building requires an analysis not only of the state- 
ments already derived, but of the statement to be proved 
as well. Often the proof can be considerably simplified by 
using the goal statement as a guide for determining the 
steps previous to it. Our program allows students to 
employ such strategies right at the terminal, instead of 
submitting a finished product to the computer for check- 
ing. The fourth advantage of our program is the main 
topic of this article: since September of 1979 EMIL has 
been giving students good advice on how to solve prob- 
lems they find difficult. In this way, it is providing a good 
portion of what can be offered by a human logic tutor. 


Programming Strategies 

There are several distinct approaches to designing a 
computer program that can offer advice on formal proof 
construction. The first is simply to store a completed ver- 
sion of each proof and a list of comments that are in- 
tended to help students who ask for aid in deriving a 
given line. If the comments prove unhelpful, students can 
ask to see the next line of the stored proof or, indeed, any 
number of lines up to and including the entire proof. 

This hint approach requires that a completed proof 
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The single board 
microcomputer 
thats perfect 


for GP/ Net " 


Everything you need for a network slave is built in: 
2-80 processor, 64K dynamic RAM, even the console 
serial port. The forthcoming expansion board will add 
additional ports, priority interrupt control, and IEEE 
5-100 bus master capability for the network master 
processor. And MuSYS delivers ай the software sup- 
port you need to take advantage of CP/NET™ and the 
advanced MP/M™ operating system. For your multi- 
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas- 
es) and increase total throughput, while maintain- 
ing hardware isolation for each user. 


Just $1,395 ea. Generous dealer and quantity dis- 
counts available. Call or write today for more details. 
, CP/Netend MP/M are trademarks of Digital Research. 


u= 


Multi-user Microsystems 


1451 Irvine Blvd. Suite 11, Tustin, CA 92680 
(714) 730-5692. TWX: 910-595-1967 
CABLE: MUSYSTSTN 
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must be stored in the computer with appropriate com- 
ments for every problem students will work on. It also 
presupposes that there is only one reasonable sequence of 
steps that leads to the conclusion. If students approach a 
problem in an unusual way, there may not be enough 
similarity between their proofs and the stored proof for 
the computer to be of any help. Finally, it presupposes a 
top-to-bottom pattern of proof construction. But very 
often, from a given step in a proof, it is not at all ap- 
parent how to get to the conclusion. Such strategies must 
be explained with reference to what happens later in the 
proof. This sort of hint routine fails to help students ap- 
preciate global strategies that require knowledge not just 
of where the proof has been, but of where it is going. 
These are generally the most useful strategies. 

Another technique is to write a program that allows 
the computer to generate a solution to students' problems 
and to recognize certain standard situations during the 
course of that solution. This strategy eliminates the need 
for storing a proof with commentary for each problem, 
since the computer generates its own solutions. But this 
strategy runs the risk of generating strange proofs that 
students are unlikely to recapitulate. Also, each formula- 
tion of the rules of logic would require its own custom- 
tailored program for generating proofs. Furthermore, the 
program to generate comments must be very carefully 
written to avoid misleading advice. Most importantly, 
this approach still does not help students to see global 
strategies; like the stored proof approach, it uses a top-to- 
bottom pattern of proof construction. So, this approach 
also confines itself to giving advice only about the next 


line of the proof. 
Another difficulty with both of these approaches to the 


design for an advice giver is that the program does not 
attempt to construct advice on the basis of whatever pro- 
gress the student may have already made on the proof. 
This tends to discourage invention of novel, yet promis- 
ing, partial solutions. It can devalue students' creative 
abilities and lower their self-confidence. It dampens 
students’ engagement in the problem-solving process 
while reinforcing stereotyped solutions. 


Our Approach 

The third approach to the design of an advice giver, the 
one we have adopted, overcomes these problems by pay- 
ing more attention to the techniques actually used by 
human logic tutors. One of the main things a human 
tutor should do is to provide students with effective 
problem-solving tools for analyzing situations and for 
breaking problems into simpler subproblems. The same 
tools can then be applied to these simpler problems. An 
effective tutor does not give a solution or even pieces of 
it. Instead, the tutor provides an apprenticeship in the art 
of asking relevant questions, whose answers lead 
students to see how problems can be broken down into 
more manageable parts. Questions like “Can you apply 
this rule to statements you have already derived?” and 
“What rule could be used to derive a statement of this 
type?", when presented іп a coherent sequence, are very 
effective for helping students develop strategies to be 
used effectively in a wide variety of proof-building prob- 
lems. 

The central function of our advice-giving program is 
simply to ask students leading questions and then branch 
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Our New grafixPLUS™ 80-column printer 
opens wide for easy servicing. 


Introducing the newest members of our it-in and print. Also standard are: a sophisticated 
grafixPLUS™ family—the DP-9000 Series 80/132 communications interface for printer control and 
column printers—built on the same tradition of full point-to-point communications, DEC PROTO- 
quality printout, solid design and low cost of COL, and a 700 character FIFO buffer. An addi- 
ownership established by our 132/220 column tional 2K buffer is optional. 

, DP-9500 Series. When you're ready for a printer (or several 
A Case for Serviceability thousand), look into the grafixPLUS DP-9000 Series 


from Anadex—you'll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 


Not that is comes up often, but want to get inside? 
simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 


nents. This easy access plus built-in self-test and “с 
/А = 


minimum component count yields an MTTR of one- | ' 
half hour. The 9-wire print head replacement's even nadex r 

simpler ...two screws and it's out. Without ...the plus in printers 
opening the case. And without a service call. 


Performance Plus 


The DP-9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 

| density —switch or data source selectable from 10 

| to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 

| with dot resolutions of 72X75 dots/inch under 

| direct data source control. 


Interface Flexibility 


| The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so con- 
necting your computer is usually a matter of plug- 


... Close pli 
SALES OFFICES: San Jose, CA (408) 247-3933 
Fullerton, CA (714) 871-0501 • Wakefield, MA (617) 245-9160 • Austin, TX (512) 


ANADEX, INC. s 9825 DeSoto Avenue s= Chatsworth. California 91311, USA. e ewe... “2 998 
ANADEX, LTD. • Dorna House, Guildford Rood • West End, Woking. Surrey GU24 9PW. England cheney OS 
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computer. 
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message center 


Mini-Media ... a totally new design in 
message systems that gives you - at last - the 
most effective, most economical way of 
delivering your messages ... inside or out. 


mini-media 


MSC 


ye Designed and Engineered by 


Hank Electro- Media Ltd. 
1437 - 47 Avenue N.E., 
Calgary, Alberta, Canada T2E 6N7 
Telephone (403) 276-3533 * Telex 038-24810 


"Apple is a registered trademark of Apple Computers, Inc. 
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. “САМ YOU APPLY МР TO ANY PROVEN LINES’ 'Y' 2 'N' 3 
'x ANSWER YES OR NO’ | 
2. "APPLY MP TO THESE LINES’ '* 

3 "WHAT IS THE MAIN CONNECTIVE OF YOUR GOAL FOR- 
MULA?' '& 4 У 5 ' — >’ 6 *PLEASE ANSWER &, V OR — >’ 


Table 1: Sample records from the question file of our pro- 


gram that is designed to give advice to students concerning 
the construction of formal proofs in logic courses. 


to new questions on the basis of the answers. Eventually, 
the program runs out of questions to ask, and specific ad- 
vice is given on the basis of the information provided in 
the previous answers. (The questions can be thought of as 
being structured in a tree, with the path taken along the 
branches being determined by the students' answers and 
the advice for each situation being located at the tip of 
each branch.) 

Programming the question-asking routines for our own 
advice giver was quite simple. Thus the main focus of our 
attention has been the creation of a file of questions with 
real pedagogical merit. Since the questions are not writ- 
ten into the structure of our program, modifying the 
question tree in response to what we learn about effective 
advice is a painless process that does not require any pro- 
gramming expertise. 

Our question file has a very simple format. (See table 
1.) Each record contains the text of a question followed 
by a list of acceptable answers. Each answer is followed 
by a number indicating which record to jump to in case 
the student responds with that answer. The last item in 
each record begins with a “х” (which indicates that there 
are no more acceptable answers) and contains text that is 
printed in case the student does not respond with one of 
the acceptable answers. Most of the questions we ask are 
answered with yes or no, but we found the use of other 
sorts of answers more convenient for certain questions. 
The text of the advice to be given is simply stored in the 
question file followed by "«". This indicates that this 
pseudoquestion has no acceptable answers, and the pro- 
gram should stop after printing the advice. 


Expansion 

We have built a number of improvements into this sim- 
ple program. The first has to do with the fact that the se- 
quence of the questions should vary depending on how 
much students have learned and how difficult their prob- 
lems are. Our solution to this problem is to assign each 
problem a level number and to use this number to route 
the program to separate question trees for each level we 
have defined. 

The second enhancement is motivated by the fact that 
we want to mention items in our questions that change 
during the execution of the program (for example, the last 
line number finished in the proof or the name of the rule 
to be used). Obviously the text of the questions in the file 
cannot mention specific line numbers or rule names. Our 
solution is to introduce variables that are replaced with 
the corresponding specific information just before the 
question is printed. We have adopted a convention that 
words beginning with "&" are variables, so a line of ad- 
vice on our question file might read: 
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MORE MEMORY. LESS MONEY. 


Compare Morrow Designs DISCUS" 
M26" hard disk systems 
to any system available 
for S-100 or Cromemco 
machines. First, compare 
features. Then, com- 
pare cost per mega- 
byte. The M26 works 
out to under $200 a | 
megabyte. And the M10 is 
about half the cost of com- 
peting systems. 


COMPLETE SUBSYSTEMS. 


Both the M10 (8"), and the M26 
(14%, are delivered complete with 


disk controller, cables, fan, powersup- * 


ply, cabinet and CP/M? operating 
system. It's your choice: 10 Mb 8" 

at $3,695 or 26 Mb 14"at $4,995. 
Thats single unit. Quantity prices are 
available. 


BUILD TO FOUR DRIVES. 


104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195. Quantity discounts 
available. 


S-100, CROMEMCO 
AND NORTH STAR: 


The M26 and M10 are sealed-media 
hard disk drives. BothS-100 controllers 
incorporate intelligence to super- 

vise all data transfers through four ИО 
ports (command, 2 status and data). 
Transfers between drives and control- 
lers are transparent to the CPU. The 
controller can also generate interrupts 
at the completion of each command 


... materially increasing system er rt. 


put. Sectors are individually 
write-protectable for multi- 
use environments. North J 
Star or Cromemco? EST 
Call Micro Mike's, 
Amarillo, TX, 
(806) 372-3633 f . 
tor the software Ф · 
package that allows 

the M26and M10 to run 

on North Star DOS. MICAH of 


ғ 


Morrow Designs’ 
26 megabyte 
hard disk system: 
$4,995. 


pgs 


жай 


> “CP/M is a trademark of Digital Research Corp. 


First compare quality. 
Then compare cost. . 


Morrow Designs 10 megabyte 
hard disk system: 93,695. | 


Sausalito, CA, (415) 332-4443, 
offers a CP/M expanded to full 
Cromemco CDOS compatibility. 


AND NOW, MULT-I/O" 


Mult-I/O is an ИО controller that allows 
multi-terminal and multi-purpose 

use of S-100 and Cromemco computers. 
Three serial and two paralle! output 
ports. Real time clock. Fully program- 
mable interrupt controller. Designed 
with daisy-wheel printers in mind. 
Price: $299 (kit), $349 assembled 

and tested. 


MAKE HARD COMPARISONS. 


You'll find that Morrow Designs’ hard 
disk systems offer the best price/ 
performance ratios available for S-100, 
Cromemco and North Star compu- 
ters. See the M26 and M10 hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need infor- 
mation fast? Call us at (415) 524-2101. 


Lookto Morrow 
for answers. 


5221 Central Avenue 
Richmond, CA 94804 


*Cromemco is a trademark of Cromemco. Inc: 


‘North Star is a trademark of Nor h Star Computers. Inc. 


became much ' 
е» data KE Yper. Get ¿€ at your 
local dealer, or from EPP directly if 


= ° 
ESP dataKEYper is: 
the Information Management System: 


Ф Designed for the user 

Ф Completely documented for the user 
€ Compatible with 5%", 8” floppy and CORVUS 10Mb 
€ On which our application products are based 

€ That organizes and makes sense of data 


dataKEYper features: 


® Useful to new users and experienced professionals 
€ Great for software developers 

€ Easy-to-learn and easy-to-use 

€ Completely menu-driven 

€ Designed by experlenced professionals 


dataKEYper functions: 


CREATE — Information flles interactively 

EDIT — easy to vary record size and contents 
SEARCH — unique data retrieval and statistical 
features Including... 

SORT — very flexible and efficient 

REPORT — very versatile report generator 
Mailing list and labe! processing 


Indexed Sequential (ISAM) — 
Multiple keys allowed 


Compatible Products announced: 
ESP bookKEYper, ESP Personal budgetKEYper 
Note: ESP dataKEYper Is prerequisite software. 


ESP Computer Resources Is a 15-year old company of 
experienced computer professionals. We welcome 
your Inquiries and have more information available. 
We have justifiable pride In our work — It's a New 
England tradition. 


Write or call us now! 


Introductory price — 
floppy version 
Corvus 10M $449 
User manual only $40 


Dealer inquiries invited! Qe 
MasterCard and Visa welcome ары, 


ESP COMPUTER 
ESP RESOURCES IMC. 


S AGH STREET: HOLLIS, N.H. 03049 -TEL.{603)1465 -7264 
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"YOU SHOULD APPLY &RULE TO ИМЕ &CNUM" 


This directs the program to fill in the specific information 
about the rule name and line number, for example: 


"YOU SHOULD APPLY MP TO LINE 5" 


Although our advice-giving program was running with 
these two enhancements in September, we were still 
working on a central portion of the program the follow- 
ing January. We still had to program the most important 
improvement: the development of subroutines that can 
answer all the questions posed to students by the pro- 
gram and that can comment on any errors in students' 
responses. Though students are usually accurate in their 
responses, they occasionally make mistakes that can 
result in their receiving bad advice. But this is not the 
only reason for giving the computer the ability to 
monitor the correctness of students' responses. 

Once students run the advice giver a number of times, 
they become bored with answering a number of seeming- 
ly pointless questions. The questions become pointless 
not because they are not needed in analyzing proof- 
construction problems in general, but because a par- 
ticular portion of the analysis is not needed for the prob- 
lem being dealt with. When the computer is capable of 
answering the questions itself, we can decide which ques- 
tions at particular levels of difficulty should be printed at 
the terminal, and those the computer should answer for 
itself by examining the proof being worked on. 

Experienced students may resent being asked any ques- 
tions at all and may prefer the advice giver to merely 
print specific pieces of advice. However, we believe that 
for most students who need the advice giver in the first 
place, posing relevant questions is much more valuable to 
learning problem-solving skills than is obtaining advice. 


Does It Work? 


We now have a version of EMIL that answers all the 
questions it poses. We also have a method for indicating 
which questions are to be asked under the particular cir- 
cumstances. There is a need to do more research on how 
obtrusive the advice giver ought to be in relation to 
students' progress and cognitive style. However, one of 
the advantages of our program is that we can easily con- 
trol the circumstances under which questions are asked. 
In fact, our program allows the students to suppress the 
asking of questions if this bothers them. 

There is a final reason for programming the computer 
so that it can answer all the questions: when this is done 
the program can traverse the question tree on its own and 
come up with relevant advice. Once advice is available, 
the program can follow it to construct proofs on its own. 
Judging from extensive tests of the program, our advice 
tree turns out to be highly, though not totally, effective 
for solving logic problems. It is capable of solving over 
95% of the problems that we give to our students. This 
provides us with an important tool for improving our 
program. By running a large number of problems 
through our advice giver, we can determine the cir- 
cumstances under which it is unable to do a proof. Then 
we use that information to create a more sophisticated 
version of our question file. 

This approach to giving computerized advice has a 
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QUIET DESIGNS HAS THEHIGHEST QUALITY SUPPLIES UNDER 


THE WORD AND DATA PROCESSING ‘BIG ТОР. 


‘FORMATTED DISKS: Compatible with Lanier ‘No Problem’, Lanier 90/100, Lanier C-20 
(Shared Logic), Micom (Philips) 2000/2001, A.M. 425, A.M. Comp Edit, 

A.M. Comp Set, C.P.T. 6000/8000, Canon and Lexitron. 

STANDARD DISKS: A complete line of highest quality 51/4" and 8" disks. 


FLIP SORT: An attractive, Durable, Dust Proof, Desk-Top Storage and Retrieval 
System. Available for both 51/4" and 8" Disks. 
HEAD CLEANING KITS: Reduce costly service calls with the long lasting, easy to use kits. 
Available for the 51/4" and 8" drives. 
GENERAL SUPPLIES: Static Prevention Devices, Printwheel Binders, Continuous Stock Paper, 
Disk Cartridges, Digital Cassettes, Ribbons, Printwheels, Sound Covers 
for Printers. 


Quiet Designs of California Quiet Designs Inc. Quiet Designs-Central Valley Quiet pasiga International 
1030 W. Maude #512 473 Macara #706 7 1330 W. Robinhood Suite Е 5940 F #2 

Sunnyvale, Calif. 94086 sunnyvale, Calif. 94086 Stockton, Calif. 95207 Richmond, B.C. 

Phone (408) 730-0170 . Phone (408) 739-5215 Phone (209) 957-8631 Canada V7C 4R9 


Outside Calif. (800) 538-1552 Phone (604) 273-9710 
Dealer Information: USA call Quiet Designs Inc. Canada call Quiet Designs Interr | 
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SOFTWARE 


ENTREPRENEURS 


4 valuable references 


1981 SOFTWARE WRITERS MARKET: 

Where to sell your programs: CDC, Apple, Atari, Digital 
Equipment, Computervision, Arthur D. Little, MCAUTO, 
DataTrain, Osborne/McGraw Hill, Computerland... These 
firms will market and distribute your programs for you or 
buy rights. Many will provide cash support for program 
development. Detailed writeups describe what kinds of 
software they want, payment rates, contract details, who to 
contact including names, addresses and phone numbers. 
Hundreds of firms listed. latest revision April, 1981 - $45 
(see free offer below) 


FREE-LANCE SOFTWARE MARKETING, 

3rd edition: How to market software: in book form, 
direct to users, mailorder, through service bureaus, 
computer manufacturers, consulting co's, how to set up a 
users group. Includes sample contracts, case studies, 
selling techniques, avoiding liability, negotiating 
strategies..“/ liked it...insightful and concise...most 
comprehensive book on the subject available... impressive 
in both its scope and detailed treatment of the subject 
matter. The no-nonsense approach of the author is 
refreshing..." Chris Brown, 80-Microcomputing - $30 


UPDATE: The software marketing newsletter for 
software entrepreneurs. Updates to the 7987 Software 
Writers Market plus new marketing opportunities, latest 
news on software marketing, laws, contracts, copyrights, 
etc. - $15/yr (12 issues) 


GRAPHICS SOFTWARE FOR MICRO- 
COMPUTERS by B.J. Korites, PhD: Program 
listings in BASIC to draw points, lines, 2 апаз dimensional 
surfaces and solids, translations, rotations, scaling, hidden 
line removal, isometric and perspective transformations, 
templating, use of tablets. Program listings and theory 
explained in detail. Programs executable on the Apple Il. 
Conversions to other micro systems and FORTRAN 
presented. А self-teaching guide for students and 
professionals. - $28.50 


FREE OFFER: order the 1981 SOFTWARE WRITERS MARKET and 
receive uPDATE free for 6 months! 


NO-RISK GUARANTEE: if you are not satisfied for any 
reason, you may return your purchase within 10 days fora 
full refund. 

TO ORDER: 

By Phone: Call (617)934-0445 VISA/MASTERCHARGE 
accepted. 

By Mail: Indicate titles and quantity. On credit card orders, 
include card no. and exp. date. 


KERN PUBLICATIONS 


190 Duck Hill Rd, P.O. Box 1029, Duxbury, MA 02332 
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wide range of applications. It can be used, for example, 
to help college students with their physics homework, to 
determine the identity of unknowns in qualitative chem- 
istry, to help medical students learn diagnosis, and even 
to help people determine what is wrong with their cars or 
whether they should itemize their deductions. All it takes 
is a simple program to run the questions and a question 
file that is carefully constructed to reflect the best 
strategies that people actually use to solve the kind of 
problems at issue. Depending on the context of its use, 
some or all of the enhancements to the basic program we 
have developed could be used. 

It is worth pointing out exactly how our advice-giving 
program differs from the traditional way in which the 
multiple-choice format is used in CAI (computer-aided 
instruction). These differences are not particularly strik- 
ing from the programmer's point of view. In both cases, 
programs are designed to ask questions and to select new 
questions on the basis of the answers. The advice-giving 
program requires a more elaborate branching structure 
and may differ in being unable to evaluate responses. But 
the important differences are the ones that are obvious to 
the educator: these have to do with the educational goals 
of the program. 

The standard objective for using multiple-choice tech- 
niques is to help students learn certain facts. In the case of 
the advice-giving program, the answers are not part of 
what is being taught. It is the sequence of questions 
representing an effective problem-solving strategy that 
we would like students to master. By repeatedly exposing 
students to questions that have been proven effective in 
problem analysis, they learn to develop efficient strate- 
gies that can be used over a wide range of problems. The 
whole process of adopting principles of problem analysis 
is a valuable exercise of problem-solving skills that can be 
applied to any domain where creative thinking is re- 
quired. 

We should stress that despite our emphasis on strategy 
learning as an objective to advice-giving programs, the 
programs are also effective in giving factual information. 
From our advice giver, our students learn about the rules 
of logic, their names, their operation, and their functions 
in proofs. Also important is that our program helps ex- 
pose students to this information at the exact times when 
it is most useful: this is the context when they are most 
likely to be receptive to learning these facts. 

Although the advice-giving program may not look 
very different from standard multiple-choice "course- 
ware" to the programmer, it has radically different 
educational goals — the most important of which is the 
development of problem-solving abilities. Given the 
simplicity of the programming effort as compared to 
games and simulations, the advice-giving program is par- 
ticularly attractive for educators interested in developing 
students’ creativity. м 


Education Forum is an occasional feature in BYTE intended 
to foster debate about the uses of personal Computers in the 
schools and colleges. We encourage reader participation. Con- 


tributors should supply their full names and addresses for 
publication, along with their telephone numbers, which will not 
be published. 


CUSTOM S-100 


PRODUCTS 


PRODUCTS 


DESIGN • LAYOUT 
MANUFACTURING 


R 21/0 
ROM/RAM & I/O 


ЛО т s = > > = 
252555243522) EIN B.B 


— ~i RM-10 
ECT-1 00-F CARD CAGE & POWER SUPPLY 
RACKMOUNT CARD CAGES 


т 
-— 
: 
тт Ж 4 - с 
or j 1 
MUI 


“= 53; SR je ERE 2$ 
8080 CPU 16K RAM 
CENTRAL PROCESSING UNITS FULLY STATIC MEMORY 
BUILDING BLOCKS 
FOR 


— jį MICROCOMPUTER SYSTEMS, _ 
[|| 7 DEDICATED CONTROLLERS [ 


ШІ AND TEST EQUIPMENT 
: ы” CARD CAGES, POWER SUPPLIES 
d MAINFRAMES, CPU'S, MEMORY 
A I/O, OEM VARIATIONS 
P 
ры TT-10 
CCMB-10-F MIN TABLE TOP MAINFRAMES 


6,10 OR 20 SLOT CARD CAGES 


ELECTRONIC CONTROL TECHNOLOGY, INC. 


763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 


MULTIBUS* 


SPECIALIZING IN 
— PRODUCTS 


MULTIBUS IS A TRADEMARK OF INTEL CORP. 


MICRO COMPUTER 


HARDWARE PS-30 A 
POWER SUPPLIES 
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Desk-Top Wonders 


A Chessboard Journey on the 
TI-59 Programmable Calculator 


жа», 


Michael Gilpin 
Michigan Technological University 
Houghton MI 49931 


KTTOUR-59 (see listing 1) is a program for the Texas 
Instruments TI-59 that finds Knight tours on an 8 by 8 
board. (A Knight tour is a journey on а chessboard where 
the Knight lands on each square exactly once.) 

To begin, partition the calculator memory locations in- 
to 320 program lines and 90 addressable memory loca- 
tions by pressing 9, “Ор, 17. Then enter the program and 
press В. This initializes values in registers 00 thru 89 as 
shown in figure 1. The actual chessboard is represented 
by registers 11 thru 18, 21 thru 28, . . . 81 thru 88. After 
setting up this initial configuration, the program returns 
with the display value 0. Enter the initial square number 
and press C. The program will then move the Knight at 


Listing 1: KT TOUR-59, written for the Texas Instruments TI-59. 


Loc. Keys 

006 эх SUM 
» 

027 SUB 0 
on 49-3162 
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88 
š 
9 


e) (9%) 


the approximate rate of one move every 33 seconds ас- 
cording to the Rule of Warnsdorf. That is, it will always 
move the Knight to a square having, at that point in the 
tour, a minimal number of entrances. 

Execution stops with the display value 0 as soon as no 
additional moves can be found. Pressing D causes the 
program to flash each move in the format "square.move" 
(eg: "13.07" means the seventh move was made on square 
number 13). This allows the user to write down the com- 
plete tour on graph paper. If used in conjunction with the 
Texas Instruments PC-100A printer, a hard copy of the 
tour is produced using the same format. Then for a dif- 

Text continued on page 202 


Comments 


Start with 9 exits. 
Prepare to test 8 jumps. 
Put KT on test square. 
Test for legal move. 
Prepare to count exits. 
One exit has been found. 


Put KT on potential exit. 


98 
2 
9 


Test for legal exit. 
Increase exit count. 
Next potential exit. 


Listing 1 continued on page 200 


ENTER, THE INNOVATOR. 


Now You Can Access The World’s 


Most Respected Business 
& Financial Database 
On Your г Personal Computer 


ANY ET; ~ жж» тт Whether you own an Apple, Atari, Com- 
2m a тт modore, Radio Shack, or other computer 
hardware system, you can now get on-line 


L with Dow Jones Information Services. 


ж 290 


қт 


This database is filled with reliable business 


The Wall Street Journal, Barron’s, and the 
E world-wide Dow Jones News Service. Having 
B access to this business/investment database 
is like having a private stock ticker, financial 
consultant, and comprehensive business li- 
brary right at your fingertips. 


m 29 Ks № ча ) SAN E апа investment information fed directly from 
w Кр РАК Pe W> К\з ұу 


ou 


With Dow Jones Information Services you 
can retrieve in-depth articles from The Wall 
Street Journal and Barron’s; get stock quo- 
tations—just 15 minutes delayed—for over 
> | Y | | 6,000 companies; receive 50 key financial in- 
SG 2) фи ет QN ХА 1 dicators on selected companies. . .even up- 

Wo де SES i ЧЫ | date and evaluate your personal portfolio! 
And, you can do all of this at vour conven- 
ience, in the privacy of your home or office. 


To make sound business and investment 
decisions, you need instant access to and re- 
trieval of vital business information. With 
Dow Jones Information Services, you get this 
information—as recent as 90 seconds, as far 
back as 90 days—when you need it, 21 hours 
4 a day. Plus when you get on-line with Dow 
t Jones, there's no minimum access charge or 
' subscription fee. 


If you're serious about investments and 
. would like to have the information-gathering 
resources of Dow Jones at your fingertips, 
visit your computer store for a demonstration 
or call us today. 


4 For More Information 
у! Call Toll Free (800) 257-5114 


|} (In New Jersey, call (609) 452-1511) 


DOW JONES INFORMATION SERVICES 


Providing Information Through Innovation 


P.O. Box 300 
Princeton, NJ 08540 
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Desk-Top Wonders 


Listing 1 continued: 


041 (2) (+/-) SUM (10 ) 

O54 STO 50 CL 10 
060 

Ool СЭ, 

J65 (z) (1) 10 

о T 


X» 
€» 


= P 
© о 
xO э! 


89090998090 
ЭВИОЕ0009800080090008000 


+/- 


co 
CC 
Co) Cos) 
емле» 
STO (ятар) 
(sus) IND 
€ 
(2) (э) 
елер 
sm 
(sto) (04 ) 
CC) 


130 (smo) 
<. С> 
STO еше 

153 (аа) 
Ce C+) Ga.) C) 
Co DC a) 7» >> 


200 May 1981 © BYTE Publications Inc 


Return KT to test Square. 


Test for new nmininun. 


New minimum and position. 


Next test Square. 


Return KT to last square. 


Stop if no move possible. 


Move knight. 


Look for further moves. 


Test for correct range. 
Return O for legal move. 


Prepare board for tour. 


Fill border squares. 


Load jump increments. 


Make first move. 
Begin search. 
Displav Routine. 
Prepare row index. 


Prepare column index. 


Display “square.move". 
Next column. 


Next row. 


The tool you need to chop . 


your software backlog can 


be yours now 


TRAM Drastically Cuts Development Time 


Z — 


f 


vy 


and Can Increase Your Productivity by 2000% 


TRAM is an advanced TRansaction Access Method developed in PL/I to run on avariety of CPU's and operating systems. With its screen 
manager, you are completely freed from the burdens of screen communication such as location, length, rendition and even text itself. 
In addition, TRAM takes care of full data validation, default value generation and housekeeping of past values. 


Look at what TRAM 
can do for you: 


E will assist 


you in design: 


TRAM forms, kept with your 
specifications, describe in detail the 
layout, along with the information 

and processing required to get and 
validate data. This documentation is of 
tremendous help when modification 

is required. 


As an option, TRAM provides a 
multiple-level up-and-down 
generalized menu and chaining 
system allowing you to create tree- 
structured applications along 

with parameter passing. 


E will boost 


your productivity: 


TRAM takes care of line-column 
positions and all video attributes. 
TRAM has a unique "no show" 
feature which extends the versatility 
and scope of your software. 
TRAM has a powerful exception 

| processing handler. TRAM controls 
protected areas and echoing. 
TRAM formats and redisplays accepted 
data. TRAM retains past values 
for each item. TRAM builds default 
values based on past events. 
TRAM checks input for consistency, 
magnitude, match in a predefined list 
and even provides an interface 
for a search against your own external 
files, or, aS an option, against 
a built-in fast direct access code file. 


All those benefits lead to a deep 
reduction in the actual number of lines 
you have to code. 


а | 
meal) will give you 


environment freedom: 


All TRAM features can be used 

on any display video terminal with 
cursor addressing. TRAM will 

also work on a variety of CPU’s 

and operating systems from 

micros to minis and even mainframes. 
Any displayable text is program 
independent and can be in any foreign 
language. Even more, the date 

format can be any arrangement of 
day, month and year, with or 

without month spelling. And the decimal 
point is what you want it to be. The 
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menu option gives you drive 
independence: programs, parameters 
and data files are freely scattered on 
different disk drive, with run-time 
choice. 


CHECK IT BEFORE 
YOU BUY 


Ask for the demo kit and you will 

see how a 2000 line program is 
reduced to 100. Sendthe coupon below, 
along with $50 and here is what 

you get: 


® The screen generator and editor. 
You will immediately start 
creating and editing your own 
screens. 


e The screen examiner. You will 
display and examine your 
new screens and see TRAM features 
at work. 


e The utility programs you need 
to adapt TRAM to your environment. 


® The demo program with source 
listing and documentation. 


e The full TRAM screen manager 
manual set. 


e A sample of TRAM screen forms. 


The demo kit is for 280, 8080 CP/M 
based systems with a minimum of 
48K and comes on an 8" single side 
single density soft sectored diskette. 
TRAM's screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 


x 


Purchase price includes a 6 month 
maintenance and update period. 


So act now to see how TRAM 
will solve your problem. 


Concentrate on your application, 
TRAM concentrates on the 
technical burden. 


TRAM is available now for 280, 

8080 CP/M and MP/M systems with 48K 
minimum and requires the PL/I-80 
compiler (or the PL/I-80 run-time library 
if your application is not in PL/I). 


Coming soon are versions for 
8086/8088, Prime Computers, Data 
General, Digital Equipment 

(LSI 11, РОР 11 and VAX), IBM 

and others. Coming soon also are 

the multi-key multi-user file 
management system, the report writer, 
the file inquirer and the transaction 
processor. 


REDDOX CORPORATION 


215 CHAPEL CREST TERRACE. PITTSBURGH, РА 15238 


PHONE (412) 963-6532 TELEX 866 555 


(CP/M, MP/M and PL/i-80 are registered trademarks of Digital Research) 


It isn't just for small 


ee Wika інен ааш талша — ани - wama, — amana, — жинақ — — -— таша лай 


I оу. Price ea. ! 
5 screen manager (dis BD idus wae Ray Е en aa 

| О TRAM’ (disk & doc) $295 ; 
1 +%6@@@11Шеё@ О SRO Aas 107271. 7 1 s... Se a 75 | 
a + menu option (with doc) ........ ——— ee ee Бекен 100 A 
LJ TRAMs menusystem ome iore owes... ees coe. И. eee em 150 | 
i м oui ee TIR RO OM 50 i 
' ГІ TRAM's screen manager - documentation only ........................... 30 [ 
. О TRAM's menu system - documentation опіу.............................. 20 | 
p П PL/I compiler & run-time library (disk & дос)............................ 500 i 
i А3 РигтчттімеЕ libram (ТЕК GGG) i sti. а... оона e 442%... 100 1 
i PA residents add 6% tax | 
- shipping and handling 3 I 

TOTAL í 
I } understand that if | decide to buy TRAM's screen manager in less than 30 days after the demo. $50 і 
I credit will be applied towards the total amount. | understand also that a signed software license I 
|] agreement is required and that purchase price includes a 6 month maintenance and update period. | 
l Send check or money order to Reddox Corporation, Dept. B1 - 215 Chapel Crest Terrace, Pittsburgh, РА 15238 | 
| МАМЕ I 
и ADDRESS _ l 
J city STATE ZIP Í 
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ШЕШІ 
«#13 SOFTWARE 


у” out our new items. 


CP/M users: specify disk systems and formats. Most formats available. 


XN 
^ wv ` 
CP/M' ИХ 
ARTIFICIAL СЫ 
INTELLIGENCE 947 8 
^ Medical........,...... $449/$40 
+“ Dental.. ............. $449/840 
COMPLETE BUS. SYSTEM 
Сгеаќог, .... астан $269/$25 
Reporter...., иелү: $169/$20 
Both... 224........52399/545 
COMPUTER CONTROL 
1“ Fabs.. as», a. 2159/$20 
UltraSort I1. ...9159/$25 
COMPUTER PATHWAYS 
Pearl (level 1)...... ...$ 99/$25 
Pearl (level 2).,........$299/$40 
Pearl (level 3)... ...,.$549/365 
DIGITAL RESEARCH 
CP/M 2.2 
NorthStar............$149/$25 
TRS-80 Model II (Р&Т).$159/$35 
Micropolis.......... .$169/$25 
Сготетсо. .,.........$189/$25 
Р(/Л-80......,........5459/535 
е ВТ-80 четине а [1 4424. -9179/925 
ШЕР, ае .-.--,--% 85/915 
Sid..... телен сако 3 1 
Z-Sid..... nM Mm $ 95/$15 
BERE ausis dic v ars ee $ 70/315 
DeSpool..,......,.. .$ 50/$10 


DYNAMIC MICRO- 
PROCESSOR ASSOC. 


^ ASCOM........ "ҮГҮТТҮ" $109/$15 
CBS inuna; раны» e -9869/945 
„^ОМА-ОО5.....„....- $179/$35 


GRAHAM-DORIAN 
ы“ General Ledger.,....,.$729/$40 
i“ Acct Receivable. ‚......$729/$40 
ree ing 9729/3840 
Up $729/$40 


i“ Acct Payable. , 
i^ Job Costing.. 


. 220 ТУУ $493/$40 
Inventory............. $493/$40 
Cash Register.......... $493/$40 
Apartment Mgt.... ,....s493/s40 
KEY BITS 

String/80........ ‚.$ 84/$20 


i“ String/80 (Source). . E. m qd 


WordSearch. , pag eed 179/$25 
MICRO-AP 
5-Ваѕіс. «553434 кафафан ‚.$269/$25 
Selector Ill. ...,....... $269/$25 
Selector lV... ..,..>+-.3469/$35 
MICRO DATA BASE 
Nl 
HDBS. m ‚.$269/$35 
MDB BS.. à ..$795/$40 
^ DRS or QRS or RTL... .$269/$35 
|^ MDBS PKG. ` $1295/$60 
MICROPRO 
WordStar.. T .$324/$60 
Customization Notes. w 89/$па 
Mail-Merge...... ,.95114/$25 
WordStar/ Mail- Meng ;.$434/$85 
 DataStar. . осла». -9249/$60 
WordMaster. . vere 4L SQU 
SuperSort l.. .$199/$40 
MICROSOFT 
Вавіс-80...... ......$294/$30 
^ Basic Compiler. ‚....,..$329/$30 
и“ Ғогігап-80.......... ..5349/530 
СоБо!-80., (aim... =G $574/$30 
Масго-58......,...... $144/$20 
Edit-80. ‚...-$ 84/520 
MuSimp/MuMath. .„.-.$224/$25 
MuLisp-80.,.,..,....-.$174/$20 
ORGANIC SOFTWARE 
TextWriter П|........-.. 5111/520 
DateBook............. $269/$25 
OSBORNE 
General Ledger........ $ 59/$20 
Acct Rec/Acct Рау.,,,.5 59/320 
Payroll w/Cost,....,... $ 59/$20 
Ce || и ‚.$129/$57 
All 3 + CBASIC-2 .....$199/$71 


РЕАСНТНЕЕ" 

General Ledger.. . .,.$399/$40 
Acct Несеіуаріе.,,.....%399/%40 
Acct Payable.. ., .,..$399/$40 
Payroll....... ..,..,.,.9399/$40 
Inventory. .., ,..... (4... $399/$40 
Property Mgt.. ...5799/%40 


CPA Client write-up. ..,.9799/$40 


Mailing Address. . ..$349/$40 
SOFTWARE WORKS 
Дарро s. corn $ 69/$па 
Ratfor..... ааа с, Ж 86/$na 
SOHO GROUP 
MatchMaker.. .,.. ..$ 97/$20 
WorkSheet. . ..  +8177/820 
STRUCTURED SYSTEMS 
GL or AR or AP or Pay. ..$599/$40 
Inventory Control....... $449/$40 
‚“ Analyst. .... TUER $199/$25 
v QS9t.. iouis... S 89/520 
SUPERSOFT 
i^ Forth (8080 or Z80)..... $149/$25 
^ Diagnostic ||.........,.$ 84/820 
Other... , ‚ aa, - -less 10% 
TCS 
GL or AR or AP огРау,. „$ 79/$25 
BENE C os ck кэш s "$269/$99 
WHITESMITHS 
"C" Compiler. .,,...., $600/$30 
Pascal (пс! "С"}...,.. $850/$45 
“DATA BASE” 
ЕМ5-80.,.,,.... ..---5649/545 
dBASE ПІ.............-5629/550 
Condor. , 4Г..а...,%92090/530 
ee ee $329/$35 
“PASCAL” 
i” Pascal/MT+ ,... . «$429/$30 
1и“ Pascal/Z. -жавһьһадф- $349/$30 
Pascal/UCSD, ‚.$299/$30 
PdscallM.............. $149/$20 
“WORD PROCESSING” 
L^ Әрейбиага............ $249/$25 
Spell Впдег.,,, ....,.5349/545 
^ Magic Wand....... a.. $289/$45 
vAN TPO оные wash & a $489/$65 
“OTHER - uml 
Titty uuo tga enn te oe 897530 
Tiny “С” Compiler re ee 
CBASIC-2...,.,,.,«,..8 89/$15 
Nevada Cobol. ..$129/$25 
ae Құз: 5 si cl 
poo ^——" $ 99/$15 
и Prof Time Bill (Asyst)....$549/$40 
i ESQA, ...... ..,.1.$1349/$50 
wt MiniModel, ищи ot $449/350 
s” StatPak. ....,,........3449/$40 
A Micro B + ad b oa Pw dos $229/$40 
6 ВӘТАМ.,,,.......... $129/$10 
APPLE П 
MICROSOFT 
51 PEDE. 2 
s” Fortran. „s. . „а. $179 
СОБОЙ... етв .- .$574 
PERSONAL RINT 7 
МВС. ori es ees 22 
CCA Data Mgr. TT А 84 
Desktop/Plan.......... $ 84 
BEES Le қызме ОЛ $ 34 
PEACHT REE‘ 
General Ledger ....$224/$40 
Acct Receivable......,.$224/$40 
Acct Payable. .........$224/$40 
[Ра ЕПП Mer $224/$40 
пуепФ@Гу..,......... $224/$40 
“OTHER GOODIES” 
Super-Text І...,........ 
Data Rowe ғаз Йө DEM 
»^ DB Master, esas Soe 
Ledger Plus. . „каана? $549 
и“ Charles Mann... ariaa EG 
i“ STC.. er Qaem Фаны .less 15% 


ORDERS ONLY—CALL TOLL FREE VISA е MASTERCHARGE 


1-800-854-2003 ext. 823 * Calif. 1-800-522-1500 ext. 823 
Overseas--add 510 plus additional postage „ Add $2.50 postage and handling 


per each item • California residents add 6% salestax - Allow 2 weeks on checks, 


C.O.D. ok » Prices subject to change without notice. All items subject 


to availability + & — 


Mfgs. Trademark. 


THE DISCOUNT SOFTWARE GROUP 
6520 Selma Avenue, #309 : Los Angeles, CA 90028 » (213)666-7677 
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Circle 132 on inquiry card. 


ee Wonders 


Figure 1: Register initialization assignments. The values are 
assigned as shown for an 8 by 8 playing area. Usable squares are 
identified by a zero value; the board size can be reduced by 
manually assigning nonzero values to eliminate squares. 


Figure 2: Example of a reduced-size board. The Knight tour 
shown here is the result of KTTOUR-59's version of the Rule of 
Warnsdorf applied to a starting position of 11. 


Text continued from page 198: 
ferent tour, press B, enter a new starting position, and 
proceed as before. 

The program execution can be modified to find tours 
on subsets of the 8 by 8 board. Press B as before. Then 
enter a nonzero value (say 1) into any square you wish to 
eliminate before entering the initial square and pressing 
C. This works since the Knight is not allowed to move to 
squares containing a nonzero value. For example, press B 
and then store the value 1 into registers 16, 17, 26, 27, 
36, 37, 46, 47, 56, 57, 61 thru 67, and 71 thru 77. Enter 
the initial position of 11 and press C. The result will be 
the 5 by 5 tour shown in figure 2. 8 
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WHY? 
Reliability! 


That’s the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 


the S-100 bus and the new IEEE 


ie f3! Т py г 


қ Shown Left to Right: ЖАЛА (үүнүү кп 
Е SUPERAM 4 ЖУ УИ, үү TRUMAN. 

SUPERMEM-ECC Бақша PN S ray ee: due 
Flexibility! SUPERAM 2 ГУЙ ag 4 


No matter what CPU you use, we 
have the memory for you. 

SUPERAM™ 2— We've delivered 
over 5,000 of these 64K dynamic 
RAM boards to OEMs worldwide. 
This board sets the standard for 
reliable operation. 

SUPERAM™ 4—Now available 
for Z80A and 8085A users, with 
bank select and optional parity bit. 

SUPERAM™ 5—Our forthcom- 
ing IEEE-696 (S-100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx 16 or 
64K x8. 


With ECC, too! 


Announcing the SUPERMEM™ 
ECC! This is the ultimate in memory 


Circle 328 on inquiry card. 


data protection: built-in automatic er- 
ror correction. The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 


We'll Design One for You! 


If you have a special situation 
that calls for a custom design іп- 
volving memory, processors, con- 
trollers, or even complete systems, 
give PIICEON a call. We might have 
the answer to your product need. 


And That’s Not All! 


We also supply the following 
Microcomputer Boards: 


e C-86 — 16-bit 8086 processor 


$ ТЕН ME ың Км к. ‘м 


board with multi-processor arbitra- 
tion logic, on-board PROM and 
RS-232 port. 

e V-100 — 80x24 high-speed 
video output board. 

e D-100 — Coming soon, the 
answer to 514 and 8-inch Win- 
chester control. 


WRITE FOR OUR NEW BROCHURE 


РЕФ 


OEM Computer Products 
2350 Bering Drive 
San Jose, CA 95131 
(408) 946-8030 


©PIICEON, INC. 1980 
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An Integer Math 
Package for the 8080 


“How can you have a computer 
that doesn’t know how to multiply?” 
People unfamiliar with microcom- 
puters ask this question incredulously 
whenever I describe the limitations of 
arithmetic on my 8080-based system. 
Of course, if you work in BASIC, 
you may take arithmetic for granted; 
but if you are an assembly-language 
user like myself, you are probably 
painfully aware of the absence of 
16-bit arithmetic on the 8080 
microcomputer. 

It is quite possible that you need 
multiple-byte arithmetic routines for 
your assembly-language programs. If 
program space is a problem (most 
floating-point routines use several K 
bytes of memory), or if 16-bit signed 
integer arithmetic is sufficient for 
your needs, then the arithmetic 
routines given in this article may be 
of interest. These routines run one 
order of magnitude faster than full 
floating-point routines; also, they 
occupy only 215 bytes, all of which 
may be in read-only memory if 
desired. 

Two additional routines provide 
conversion between ASCII (Ameri- 
can Standard Code for Information 
Interchange) decimal character 
strings and the signed binary notation 
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Bruce D Carbrey 
109 Bucknell Trl 
Hopatcong NJ 07843 


used by the arithmetic routines. 
These routines require an additional 
175 bytes, including 2 bytes that must 
be in programmable memory. 


QS E SSS 
Improve your 
8080-based personal 
computer by adding 
these 16-bit arithmetic 


routines. 
Da rr ¿s 


Design of the Arithmetic Routines 

The arithmetic routines (given in 
listing 1) use the HL register pair as 
a 16-bit wide “accumulator.” Sub- 
routines performing dyadic opera- 
tions (ie: those with two operands) 
expect to find one operand in the HL 
register pair and the other in the DE 
register pair. The result is returned 
in the HL pair. The arithmetic sub- 
routines also set the sign and zero 
flags to reflect the value of the result 
returned in the HL register pair. (For 
example, if the result of an operation 
is decimal —11034, then the minus 
flag will be set and the zero flag will 
be cleared.) The information in the 
carry flag is invalid and should be ig- 


nored. The B, C, D, and E registers 
are restored by all routines except 
EDIVMOD (the division routine), 
which returns the quotient in the HL 
register pair and the remainder in the 
DE register pair, with the B and C 
registers restored. 

Internally, values are represented 
in two's complement form, with the 
most significant bit acting as a sign 
bit. (See text box on page 225.) This 
representation is a simple extension of 
the 8-bit representation used for nor- 
mal accumulator operations. 

Unfortunately, this also leads to 
one small anomaly. The smallest 
representable number is —32,768, 
but the largest is only + 32,767. (See 
the text box on page 226.) Thus, if 
you negate the value —32,768, an 
overflow will result. As a conse- 
quence of this fact, you may add or 
subtract two values that give a result 
of exactly — 32,768, but if you try to 
multiply or divide two numbers that 
wil yield an answer of exactly 
— 32,768, an overflow will result 
because the multiply and divide 
routines work on absolute values 
internally. 

All operations, including the 
string-to-numeric conversions, will 

Text continued on page 226 


NO MEMORY PARITY’ 


Тш, 
ty н! ‚те ч, 
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(Good luck! 


BILLINGS BC-12 FD COMPUTER SYSTEM 


The difference between a "hobby" computer 
and a "professional" system can mean the 
difference between success and failure when 
accuracy and dependability are at stake. 

For example, professional computers go to 
the extra expense of adding memory parity. 
This feature uses an extra 64K Bits of RAM to 
monitor the condition of the computer's memory 


tanks. When a memory chip malfunctions, the. 


memory parity watchdog immediately identifies 
the malfunction without losing data integrity. 

In" hobby" computers without the memory 
parity feature, a memory error goes undetected 
often causing the program to " walk" all over 
the customers data files, To a hobbiest such 
problems are an interesting challenge to test 
his skill. Tothe businessman, they are expensive 
and intolerable. 


All Billings Computer Systems have been 
designed for professional applications. Every 
machine has full memory parity capabilities. 
These features costa little more, but we believe 
that a few dollars invested in good equipment 
will result in substantial savings for years to 
come for the serious computer user. If you 
would like to know more about Billings quality 
products please contact us today. 


COMPUTER SYSTEMS DESIGNED FOR THE PROFESSIONAL 
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О BC12 DF2M COMPUTER SYSTEM $9900 


Includes all the BC-12 FD features except disk capacity is 
increased to 2 megabytes in a separate cabinet. 


O P-55 WORD PROCESSING PRINTER $3100 


| TTL 

| 

| = Screen. 

) Computer Division 

| 18600 E. 37th 

| Independence, МО 64057 

| (816) 373-0000 

| Include payment for the purchase of a Billings Computer System 

| with this ad and receive the Billings Word Processing Pack and the 

i Bilings Operating System Pack at no extra cost (a $1,000 value). 

| Name O SHIP COD 
| Сотрапу m 

| Title Phone( Billings Dealer. 
j Address О 

| City State Zip 


О BC12-FDComputerSystem $6600 


Includes 54K RAM Parity, 630 Қ Disk capability, 2 serial 
and 1 parallel port, Full 96 Character Graphics Display 


55 Characters рег second. interchangeable Thimbles 


С CHECK ENCLOSED. Amount $ 


(Billings pays shipping costs on all prepaid orders.) 


Send information on becoming a 


Send information on the Billings Library 
of Professional Applications Software. 
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FORTRAN IV 


for CP/M 


FEATURES 


ROMable “СОМ” files or 
generation: intermediate code files 
(saves disk space). Ex- 
ternal routines may be 


“| needed a FORTRAN with 
COMPLEX as well as REAL and Code 
DOUBLE preciston arithmetic, 
that would produce relocatable 
code and link in assembly lan- 
guage subroutines. It also had to 
be a FORTRAN that was easy to 
use аз ме! as being a complete 
implementation. SuperSoft/SSS 
FORTRAN is the only microcom- 
puter FORTRAN that met my re- 
quirements.” 

Supersoft makes full WATFIV 
FORTRAN IV available to micro- 
computers. Supersoft/SSS FOR- 
TRAN meets and exceeds the 
ANSI 1966 standard. The com- 


Data types: Byte, integer, real, dou- 
ble precision, complex, 
logical, character and 
varying length strings. 

Operations: All standard operations 
plus string comparisons, 
assignments, and .XOR. 

Constants: Hexadecimal, decimal, 
and character literals 
with features to imbed 
control characters. 

Statements: ANSI 1966 standard with 
multiple statement lines. 


piler supports many advanced Controls: ар Se ИАА 
features including: variable ПО: Read, Write, Append, Re- 


character strings and recursive 
subroutines with static variables. 
Fully compatible RATFOR is also 
available. 


wind, Close, Delete, Re- 
name, Search, Sequen- 
tial and Random I/O on 
disk files. Supports all 
CP/M devices. 


*CP/M REGISTERED TRADEMARK DIGITAL 
RESEARCH 

SSS FORTRAN is the copyright of 
Small Systems Services, Urbana, Illinois 


called.Relocatable format. 


System Requirements & Prices 


SSS FORTRAN requires a 32k CP/M 
system. Z80 only. 
SSS FORTRAN with RATFOR: $325 


SSS FORTRAN alone: $250 
Manual only: $ 25 
RATFOR alone: $100 
Macro Assembler: $ 80 


CP/M Formats: 8” soft sectorad, 5" Nor- 
thstar, 5” Micropolis Mod Il, Vector М2, 
Superbrain DD/QD Apple П + 


All Orders and General 
Information: 

SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot 
359-2691 
(answered only when technician 
is available) 


Line: (217) 


"At last, a FORTRAN that will 
run my large mainframe 


programs. 


SuperSoft 


First in Software Technology 


Listing 1: 16-bit arithmetic subroutines in 8080 assembly language. The eight routines, which are fully documented in the listing, 
operate оп 16-bit numbers in two's complement form. 
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УНИИ Нин 
***** EXTENDED ARITHMETIC SUBROUTINES FOR 8080 COMPUTERS ***** 
WRITTEN BY BRUCE D. CARBREY REVISION 0 SEPT.» 1977 


THESE ROUTINES EXTEND THE ARITHMETIC CAPABILITIES OF 
THE 8080 MICROCOMPUTER TO INCLUDE INTEGER ARITHMETIC 
ON SIGNED» 16-8ІТ QUANTITIES» USING BINARY» TWOS-COMPLEMENT 
ARITHMETIC. THE RANGE OF PERMISSABLE VALUES WITHOUT 
OVERFLOW IS | 

-32767 TO +32767 

DECIMAL. ТО USE А MATH ROUTINE» 

SIMPLY LOAD THE REGISTER(S) INDICATED WITH THE ОРЕВАМО (5) >» 
AND CALL THE APPROPRIATE ROUTINE. THE ANSWER WILL BE 
RETURNED IN THE REGISTER(S) INDICATED. THE SIGN (5) АМО 
ZERO (Z) FLAGS WILL BE SET TO REFLECT THE VALUE OF THE 
RESULT IN THE SAME WAY AS FOR АМ. ORDINARY 8-ВІТ ADO. 
LOGIC IS PROVIDED FOR DETECTING OVERFLOW FOR ALL OPERATIONS: 
WHICH RESULTS IN A CALL TO A ROUTINE NAMED OVERFLOW 
( WHICH IS NOT SUPPLIED SINCE YOU MUST DECIDE WHAT YOU 
WANT TO DO IN CASE OF OVERFLOW--- PROBABLY PRINT A MESSAGE 
AND JUMP TO YOUR MONITOR). 


IN ADDITION TO THE MATH OPERATORS» TWO UTILITY SUBROUTINES 
ARE PROVIDED FOR STRING-NUMERIC AND NUMERIC-STRING CONVERSION. 


ENTRY SUBROUTINE FUNCTION 

EADO (HL) = (HL) * (DE) 

ESUB (HL) = (HL) - (DE) 

EMULT (HL) = (HL) * (DE) 

EDIVMOD (HL) = (HL) И (OE)» AND (DE) = (HL) MOD (DE) 

ESIGN SET (5), (Z) FLAG TO REFLECT (HL)s LEAVING (HL) 
UNCHANGED, 

ECMP SET (5), (Z) FLAGS TO REFLECT (HL) = (DE)» LEAVING 


(HL) AND (DE) UNCHANGED, 


DECBIN CONVERT ASCII CHARACTER STRING REPRESENTING A SIGNED 
DECIMAL INTEGER TO A SIGNED BINARY NUMBER, 

BINOEC CONVERT A SIGNED BINARY NUMBER TO AN ASCII STRING 
REPRESENTING THE SIGNED DECIMAL VALUE OF THE NUMBER. 


* ® & * * 5$ + 9 9 9€ * + » * Ó. * * % * ж оф ааа Ó` V. V; V Ó V Ó. Ó. Ó... 
+; % + + ж + # % € + 03€ + € + o V. + Ó. Ó+ ç 9 9 9€ Ó. 9€ Ó % X ф X € € ф % Ó` $ ж $ афо фо 


УИТНИ dh dh Ah dE dh dh dh dE dh dh Ah dh dh dh dh dh dh ЧР db dE dh dh dh dh d ЧР dh dh dh dh dh и dt 


Ем + MATH PACKAGE EXECUTION TIMES IN MICRO-SECONDS: 
+ 
Al + ROUTINE TYPICAL WORST CASE 
+ 
93 + EADD 30 54 
94 » ESUB 50 74 
95 + EMULT 370 517 
96 + EDIVMOD 680 2500 
97 + 
98 + 
M Н ***** YOU MUST PROVIDE PATCHES TO THESE TWO ROUTINES... ***** 
a OVERFLOW EQU 0 WHERE TO GO AFTER OVERFLOW 
— CONVERR EQU 0 WHERE TO GO ON STRING-NUMERIC ERROR 
ЫЫ de dh Ah di dh db E dE d dE Ah ТУТТА 
+ 
+ 
+ SUBROUTINE ЕАОО ~ AOD (HL) TO (DE)s RESULT TO (HL) " 
+ 
+ 
ТУТТА 
106 * (HL) = (HL) + (DE) 
107 ON RETURN, SIGN» ZERO FLAGS WILL REFLECT RESULT. CY CLEARED. 
be » A REGISTER CLOBBERED. Bs C» Ds E REGS RESTORED. 
$ 
110 4000 7С EADD MOV AsH TEST IF SIGNS ARE SAME OR DIFFER... 
111 4001 AA XRA D 
112 4002 E680 ANI вон 
113 4004 19 ОАО D ADD» WITHOUT AFFECTING ZERO FLAG... 
114 4005 C20E40 JNZ ESIGN SKIP OVERFLOW TEST IF SIGNS DIFFER 


115 4008 LF RAR TEST FOR OVERFLOW ВУ... 
| Listing 1 continued on page 212 
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KNOW THYSELF = 


. “Humans are no longer limited to philosophic in- 
БІЛЕ trospection in their strivings for setf-knowledge. 


BINS They can now attempt to analyze and under- 
ed | stand the workings of the human mechanism.” 
үе Emest W. Kent 
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қаста, қыл 


eae ы 


DIGITAL HARMONY 


by John Whitney 


A new synthesis of 
sight and sound , 


Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art made 
possible by microcomputers, 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 20071 
A SPACE ODYSSEY. explains the 
special union of computer 
graphics and music. His 
computer-generated visual 

art graphically depicts the 
laws of harmonic motion 
common to all music. 


Digital Harmony includes a 
complete description of 
Whitney's computer, periph- 
erals, and film techniques. 
Colorful illustrations are in- 
cluded, as well as the program 
listings that generated them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new terrifory as a com- 
poser and computer experi- 
menter - transforming the small 
computer into an ideal instru- 
ment for creating compositions 
in aural and visual art. 


John Whitney is on the 
Faculty in the Department 
of Art at the University of 
California, Los Angeles. 


ISBN O-O7-O7O0015-X 
240 pages 
т: | 

over color 

photographs $ 2 | п 9 5 


батери ак 


А 


by Scott Kim . 
Foreword by Douglas Hofstader 
Backword by Jef Raskin 


. Surprising symmetries in 


design and letterforms 


Ilusion . , . calligraphy... 

visual magic - Scott Kim's new 
book, Inversions, delights the 
eye and enchants the mind. 
Filed wiih intriguing designs, 
words that read the same right- 
side up and upside down, 
words within words, and un- 
expected symmetries, these 
compositions create a fresh 
way to look at the alphabet. 
Тһе text includes the visual 
principles of symmetry, lettering. 
and problem solving that are 
basic to these images. The 
author also draws parallels to 
related exercises in perceptian 
in such diverse areas as art, 
music, word play, and mathe- 
matics. Scott Kim's originol 
inversian designs first appeared. 
in Omni magazine, inspiring 

an overwhelming reader re- 
sponse. An irresistable chal- 
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 


Scott Kim is a doctoral student 
in Computer Science а? Stan- 
ford University and is а concert 
pianist and composer. 


ISBN О-О7-034546-5 ^ 
128 pages 

softcover 

over 50 illustrations 
available summer 1981 


$8.95 


BRAS 
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BEHAVIOR, - 3 
AND ROBOTICS 


by James 5. Albus 


Robotics design 
and applications 


This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con- 
trolling behavior. The author 
assesses behavior as a product 
of three hierarchies of 
computing modules: 

e memory modules 

* behavior-generating modules 
e sensory-pracessing modules 


A section on artificial intelli- 
gence ties this hierarchical 
model! to vital computer 
science techniques such as 
planning, problem-solving, 
machine vision, natural 
language understanding and 
knowledge representation. A 
closing section on robatics 
discusses the design consid- 
erations in canstructing a robot 
control system fashioned after 
this model of the brain, and 
explores the current and 
potential use of robots in 

our environment. 


Dr. James S. Albus is Project 
Manager with the National 
Bureau of Standards. 


ISBN О-О7-ООО975-9 
400 pages 
hardcover 

180 illustrations 


$15.95 


THE BRAINS OF ` 
MEN AND MACHINES | 


by Ernest W. Kent: 


Human models for 


| computer design 


When the "Brains of Men and 
Machines" series of articles 


. first appeared in BYTE 


magazine, the response was 
immediate and enthusiastic. 
Now Ernest W. Kent has expand- 
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain's 
chemical, electrical, ond 
synaptic circuitry, their findings 
are becoming immediately | 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 


' Machines “dissects” the brain 


to provide new insights into 
camputer design and artificial 
intelligence. 


It is one of the rare books that 
transcends disciplinary bound- 
aries. In it the ever-increasing 
relationship between man and 
machine is freshly examined - 
a relationship, Professor Kent 
concludes, that is today being 
reexamined in the light of 
man's own neurological 
self-image. 

Dr. Ernest W. Kent is a 
Professor of Physiological 
Psychology and Psycho- 
pharmacology at the University 
of Illinois at the Chicago 
Circle Campus. 


ISBN O-O7-O34123-O 
304 pages 
hardcover 
illustrated 


$15.95 


Е 


The BYTE BOOK Collection................... 
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BASIC 
SCIENTIFIC 
SUBROUTINES, ' 
VOLUMES 


] AND 2 
by Fred Ruckdesche! Ф" 


Valuable programs for 
professional and hobbyist 


УИА Wei, i 


В ПАБ giras teed 


Designed for the engineer, scientist, 
experimenter, and student, this series pre- 
sents a complete scientific subroutine 
package in BASIC. 

• Volume 1 covers plotting, complex vari- 
ables, vector and matrix operation, 
random number generation, and series 
approximations. 

е Volume 2 continues with least-squares 
approximation, special polynomial 
functions, approximating techniques, 
optimization, roots of functions, inter- 
polation, differentiation, integration, and 
digital filtering. 

These valumes feature routines written in both 

standard Microsoft and North Star BASIC, 

extensive appendices. and subroutine 
cross-referenes. 


Dr. Fred Ruckdeschel is a Principal 
Scientist with Dynacomp, Inc. 


VOLUME 1 VOLUME 2 
ISBN O-O7-O54201-5 ISBN О-О7-054202-3 


336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Fall 1981 


$19.95 $23.95 


| Pascal | THEBYTE 
| ВООК 
| —s OF 
-— PASCAL 


Blaise W. Liffick, Editor 
A powerful, structured language 


Based on articles, language forums, and 
letters from BYTE magazine, this work is a 
valuable software resource. Pascal con- 
tinues to be popular as a structured pro- 
gramming language. Written for both 
potential and established users, this book 
introduces the Pascal language and 
examines its merits and possibie imple- 
mentations. Featured are two versions of a 
Pascal compiler, one written in BASIC and 
the other in 8080 assembly language: 

а p-code interpreter written in both Pascal 
and 8080 assembly language; a chess- 
playing program; and an APL interpreter. 


ISBN О-О7-037823-1 
334 pages 
hardcover 


$25.00 


Е. rapes тара 


THREADED 
INTERPRETIVE 
LANGUAGES 


by Ronald Loeliger 


How fo implement 
FORTH on your Z8O 


Threaded languages (such as FORTH) are 
compact, giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in na 
other programming languages. This book 
develops an interactive, extensible 
language with specific routines for the Zilog 
280 microprocessor, With the core inter- 
preter, assembler, and data type defining 
words covered in the text. if is possible to 
design and implement programs for almost 
any application and equivalent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 
Intermetrics, Inc. 


ISBN O-O7-O38360-X 
272 pages 
hardcover 

illustrated 


$18.95 


BEGINNER'S 
GUIDE FOR 
THE UCSD 
PASCAL 

— SYSTEM 


by Kenneth L. Bowles 


ШБ: 17 aun яваа 
Чак байк 

fave- d Ener E 4 94» 
li"; waant 
Зуд асана 


The most popular Pascal 
version explained by its creator 


Written by the originator of UCSD Pascal 
System, this informative book is an orienta- 
tion guide to the UCSD Pascal System. For 
the novice, this book steps through the 
system, bringing the user to a sophisticated 
level of expertise. Once familiar with the 
System, the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
alterotion on: 
e DEC РОР-П or General Automation 
minicomputers 
е Western Digital Microengines 
s 8080, 8085, 280, 6502, 6800, 9900 or 
АМ-ЮО based microcomputers (includ- 
ing the popular Apple Il and Radio Shack 
TRS-8O microcomputers) 


Dr. Kenneth L. Bowles is Director of the 
institute for Information Systems, University 
of California, San Diego. 


ISBN O-O7-OO6745-7 
204 pages 
softcover 


$11.95 


усы JOSE жоғсығ AC 
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YOU JUST US ТЕРЕГІ, 
BOUGHT = 
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WHAT? — © 


by Thomas Dwyer and Margot Critchfield 


A Structured Approach to 
Creative Programming 


Intended for both the novice programmer 
and the experienced computer enthusiast, 
this book presents practical ideas for 
personal computer use at home or at work. 


ifs approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa- 
tion material, this book is an entertaining 
and resourceful tool. There are over 6O 
ready-to-use programs written in Microsoft 
and Level Il BASIC for the TRS-8O in the areas 
of educational games, financial record 
keeping, business transactions, disk- 
based files. and word processing. 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
Pittsburgh. 

Margot Critchfietd is a doctoral student 
in Foundations in Education at the Univer- 
sity of Pittsburgh. 


ISBN O-O7-O18492-5 
343 pages 
softcover 

78 illustrations 


$11.95 


BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR YOUR 
6502 
PERSONAL 
COMPUTER 


by Kenneth Skier 


Creating programs for the Apple, 
Atari, Challenger and 
PET computers 


At last, a complete programming guide- 
book for owners of personal computers 
utilizing the 65O2 microprocessor. A self- 
contained course in structures programming 
and top-down design. this book presents 
a powerful set of tools for building an 
extended monitor, disassembler, hexadec- 
imal dump routine, and text editor programs, 
Programs are thoroughly explained, with 
clear instructions for modifications. 

Kenneth Skier is a Systems Programmer 
for Wang Laboratories, Inc., and a Lecturer 
at MIT. 


ISBN O-O7-O57860-5 
44O pages 
softcover 

illustrated 


$14.95 


stimulating, provocative, problem-solving 
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СІАЕСІА 5 
СІКСІЛТ 
CELLAR 


by Steve Ciarcia 


IEEE EE EE SSS 
Practical uses for home computers 


Imaginative and practical, Ciarcia’s Circuit 
Cellar details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine, 
this volume includes 

e D/A conversion 

* Programming EPROMS 

s AC remote-controlled appliances 

* digitized speech 

° touch input video display 


Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style, 
Ciarcia presents his material in such a 
manner that even a neophyte need not be 
afraid of it. 


ISBN О-О7-ОТО96О-5 

125 pages 

softcover 

color photographs and diagrams 


$8.00 


Ирсол Tutal Gallon 


CIARCIA’S 
CIRCUIT 
CELLAR, 
VOLUME II 


by Steve Ciarcia 


More practical uses for 
home computers 


Composed of popular articles from BYTE 

magazine, this volume tells how micro- 

computers can be uniquely interfaced to 

our environment. Projects include 

* building a computer controlled home- 
security system 

e computerizing appliances 

e transmitting digital information over а 
beam of light 

* building the Intel 8086 microprocessor 
system design kit 

s input-output expansion for the TRS-8O 

ISBN О-О7-О10963-Х 

224 pages 


softcover 
photographs and diagrams 


$12.95 


Circle 55 on inquiry card. 


BYTE Books' reputation is based 
on providing technically 
accurate, useful, and timely 
information. Established on the 
same principle as BYTE 
magazine, BYTE Book's evolved 
in response to the rapidly ex- 


tion of BYTE books can 
expand your library of knowl- 
edge and expertise. 


TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 
card number to: 


BOREAS 

70 Main Street 
Peterborough, 

New Hampshire 03458 


order now ...! 


MICRO- 
COMPUTER 
STRUCTURES 


by Henry D'Angelo 


Digital Electronics, 
Logic Design, and 
Computer Architecture 


Today, there is an increasing demand for 
computer users who are not only well-versed 
in software, but who can also maintain, 
modify, and design their own hardware 
systems. 


This text introduces computer users with 
little or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing, Helpful examples and end-of- 
chapter exercises further illustrate the 
various concepts presented, and a detailed 
bibliography provides additional reading 
opportunities. As a resource and textbook, 
it will assist 
е programmers and systems analysts 
е engineers and scientists 
е managers 
® students 


Detailed Instructor's Manual also available. 


Dr. Henry D'Angelo is the Associate Dean 
of the Colege of Engineering and Professor 
of Manufacturing Engineering at Boston 
University. 


ISBN О-О7-015294-2 
288 pages 
hardcover 

314 illustrations 
available spring 1981 


$18.95 


Instructor's Manual 
ISBN О-О7-015298-5 
softcover 


$8.95 


panding audience of home Name 
and business computer users. 

Computer professionals and 

enthusiastic newcomers need Address 
to keep pace with this 

unabated growth. This selec- City 
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BONS 
7О Main Street 
Peterborough, New Hampshire 03458 


BUILD 
YOUR OWN 
Z8O 
COMPUTER 


by Steve Ciarcia 


Every step spelled out for 
do-it-yourself buffs 


For the engineer, computer technician, 
student, and anyone interested in building 
a computer rather than buying one, this 
practical guide shows how to build a work- 
ing computer based on the Zilog Z8O micro- 
processor. Each computer subsystem is fully 
explained and supported by proven design 
and testing information. The description 
focuses on a basic single-board micro- 
computer containing 

• easy expansion to include a video terminal 
s a 1 K-byte operating system 

s serial and parallel ports 

е hexadecimal display 

s Qudio cassette mass storage 


Readers can modify the system to meet 
personal needs. 


Steve Ciarcia is a Computer Consultant, 
Electrical Engineer, and author of “Ask 
Byte" and "Ciarcia's Circuit Cellar” columns 
in BYTE magazine. 


ISBN O-O7-O10962-1 
33O pages 

softcover 

available summer 1981 


$15.95 


State Zip 


“ Check enclosed in the amount of 
ma * Bil Viso. Card Number 
С • Bill Master Charge. Card Number 

e Expiration Date 


Include 75c per book to cover postage 
and handling. 


TITLE 


PRICE QUANTITY AMOUNT 


SHIPPING 
TOTAL 
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Listing I continued from page 206: 


116 4009 AC XRA H ee EXCLUSIVE OR OF CY AND SIGN OF RESULT 
117 400A 17 RAL 

118 4008 DC0000 СС OVERFLOW CHECK FOR ARITH OVERFLOW 

119 * FALL THRU TO sasoe 


ЕДД АДДА ДАТЕ 44 4-4-4 44 4-44 4444 #44 44-44 EDGED 


+ * 
* SUBROUTINE ESIGN = SET (5), (Z) FLAGS TO REFLECT (HL) * 
+ * 


УТ ET TTT TTR ETT TTT TTT a H H 


122 i 

123 " A REGISTER CLOBBEREDs ALL OTHERS RESTORED. 

124 , 

125 400E AF ESIGN XRA А CLEAR FLAGS 

126 400F 84 ADD H SET FLAGS TO REFLECT HI BYTE 
127 4010 С0 RNZ RETURN IF НІ-ОНОЕН BYTE IS МОМ-0 
128 4011 85 ADD L ELSEs SEE IF L IS 0 700... 
129 5012 са RZ AND IF 50, RETURN 

130 4013 AF XRA A ELSE, FORCE FLAGS TO SHOW + 
131 4014 3C INR A 

132 4015 C9 RET 


алло TET TET PTET ee ere 4 4 | 


+ # 
* SUBROUTINE ESUB - SUBTRACT (DE) FROM (HL), RESULT TO (HL) * 
* % 


e thtt de th 225425552455 ae th th th h t t t t H H H a a H 5 ЗІ ЗСІЗ, 


135 + (HL) = (HL) = (DE) 

136 + ON RETURN, ZERO» SIGN FLAG REFLECT RESULT. CY CLEARED, 

137 3 A REGISTER CLOBBERED. В, С, D$, E RESTORED. 

138 “ 

139 4016 DS ESUB PUSH О 

140 4017 ER XCHG 

141 4018 C03040 CALL СОМР2 FORM 25 COMPLEMENT ОҒ SUBTRAHEND cee 

142 4018 C00040 CALL EADD eee AND PROCEED AS IN ADDITION 

143 401E D1 POP D 

144 401F сә RET 
++ 44 + 44 44: № 44 4} th ae ae a ae 7225 ЗЛАЗТЛУТТТТТТТТТТТТТҮТТТТҮТТТТТТТТТТҮТТТТТТІТТТ. 
# % 
+ ECHS ~ CHANGE SIGN OF REGISTER (HL) + 
+ % 
+ 46 4+ 4+ № 4 Ah 4 4 ОИ нони ини ии ар 

147 3 (HL) = -(HL) 

148 ы ON RETURN» ZERO» SIGN FLAG REFLECT RESULT. CY CLEARED. 

149 ы A REGISTER CLOBBERED. В» С, Ds Е RESTORED. 

150 $ 

151 4020 7С ЕСН5 МОУ A +H 

152 &021 0680 SUI 80H CHECK FOR THAT ONE NASTY CASE... 

153 4023 C22A40 JNZ ECHSGO ss OF (HL) = EXACTLY -32768,,.,. 

154 4026 85 ADD L ese WHICH CANT ЗЕ COMPLEMENTED RIGHT 

155 4027 СС0000 CZ ç OVERFLOW ...AND WHEN DETECTED, ABORT 

156 402A С03040 ECHSGO CALL COMP2 ELSE» FORM 25 COMPLEMENT IN (HL) 

157 4020 C30E^0 JMP ESIGN SET FLAGS AND RETURN 

158 ы 

159 ы SUBROUTINE COMP2 = FORM 25 COMPLEMENT OF (HL) 

160 + 

161 4030 7C COMP? MOV AsH 

162 4031 oF CMA 

163 4032 67 MOV Н,А 

164 4033 70 MOV A L 

165 4034 оғ СМА 

166 4035 6F MOV (,А 

167 4036 23 INX H 

168 4037 C9 RET 
4 4 42 4 42 4+ 444242 ЧР 4+ 342 4$ 46 42 42 42 4442 42 Ah 46 4 4$ 44 44 iti 4 46 42 42 4 dh 4 dh ЗАРАР 435 ОТТТТТТТҮТҮТТТТТТІІІІТІІІТІТІТІ 
ы * 
+ SUBROUTINE EMULT = MULTIPLY (HL) BY (DE)» RESULT TO (HL) Г 
“ % 
4 th th Оо E EEE HERE SEED аА ЗЬ 

171 + (HL) = (HL) % (DE) 

172 Ы ON RETURN» ZERO, SIGN FLAG REFLECT RESULT. CY CLEARED. 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™ MICROCOMPUTER 


* TRS-80™ IS A TRADEMARK OF TANDY CORP. 


М | MONTHLY 
pth acl & М NEWSMAGAZINE 
FOR TRS-80" 
De E ы E C. OWNERS 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & Ш 


е PRACTICAL APPLICATIONS INOW IN OUR Ath YEAR 


ы В USI N ESS PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
° GAM B L | N G в GAMES imer uw ste FINANCIAL APPLICATIONS PACKAGE 
* EDUCATION ° STATISTICAL COMBINATIONS 
a PERSONAL FINAN C E | ета Е FOR BEGINNERS 
e BEGINNER’S CORNER маса M 
* NEW PRODUCTS $ DOSCOMMANDSINLEVELI U ANED 
® SOFTWARE EXCHANGE dou 5ү-2-ды 
* MARKET PLACE зүү x 
е QUESTIONS AND ANSWERS к ee БВ айе - 
* PROERAM PIINTOVTS : RBMULATED GOLF GANE етем АТ CANT LO 
rece AAD. MORE Е O O 
кө АМО МОКЕ 


your ү ОХ FIN CALC A Complete Financial Analysis Package Used 


+ 
REE, scum" To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
* And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
enews Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and More ...... 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80™ PROGRAMS AVAILABLE ON 
| CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 


* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-I] Version). 


LR K K K R K K T K K K R K G K K I K K U K S K K E K S K T K L K S K EE K I K S LE K K EK I T H K K E T K L T T K T K тв K K ERES KE RE K SK KE K U K K K K K I K T T K T K IK K K K T IK S T KO K K K T K A K U P EEEE 


‘COMPUT AOINICS: 


50 М. PASCACK ROAD 


NEW TOLL-FREE 


SPRING VALLEY, NEW YORK 10977 ORDER LINE HOUR 
ONE YEAR SUBSCRIPTION $24 ........... (OUTSIDE OF N.Y. STATE) 24 ORDER 
TWO YEAR SUBSCRIPTION $48 ........... (800) 431 -281 8 LINE 
SAMPLE OF LATEST ISSUE $4 ........... 
START MY SUBSCRIPTION WITH ISSUE ............... (91 4) 425-1535 
(#1 - July 1978 ® #12 - June 1979 e #24 - July 1980 € #30 - January 1981) 
NEW SUBSCRIPTION. ...... aw RENEWAL racio 
CREDIT CARD NUMBER EXP. DATE 
МАЕ КАМЕ 
ADERESS «ee STATE ZIP 


*** ADD $12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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Listing I continued: 


173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 


228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 


4038 
4039 
403A 
4030 
403E 
403F 
4042 
4043 
4044 
4047 
4048 
4049 
404С 
4040 
404E 
404Е 
4052 
4053 
4056 
4057 
4058 
4058 
405C 
4050 
4060 
4061 
4062 
4063 
4066 
4067 
4068 
4068 
406C 


406F 
4070 
4071 
4072 
4075 
4076 
4077 
4078 
4079 
407A 
4078 
407E 


407F 
4080 
4081 
4082 
4083 
4086 
4089 
40BA 
4088 
408C 
408F 
4090 
4091 
4092 
4095 
4096 


R7 
C24C40 
D1 
TC 
07 
0C0000 
78 
17 
0C3040 
Cl 
C30E40 


5% 
TC 
17 
0C30^0 
ER 


EMULT 


HLSMALL 
ХМ ООР 


SHIF TOP 


SIGNPCL 


б g G G ú ш 


RSLTSIGN 


A REGISTER CLOBBERED. 


SUBROUTINE 


ON RETURN: 


(B) = 


SIGN 


B 


O 
RSLTSIGN 
A 


H 
HLSMALL 
A 


D 
OVERFLOw 


A L 
HO 


SHIF TOP 


0 
OVERFLOW 


H 
OVERFLOW 
A 

XMLOOP 

D 

A H 


OVERFLOW 
А,В 


COMP2 


B 
ESIGN 


Be С, Dy E RESTORED. 


FIND RESULT SIGN» ABS VAL OF OPERANDS 


BRANCH IF (HL) LESS THAN 8 BITS 


ELSE» OTHER OP MUST BE LT. 
eee OR OVERFLOW WOULD RESULT 
(HL) NOW HAS AN OP WITH .LT. 8 BITS 


MOVE B-BIT OR LESS MULTIPLIER TO A 
INITIALIZE PARTIAL PRODUCT 
CLEAR CARRY eee 


8 ВІТ5... 


ROTATE MULTIPLIER RITE OFF END 
IF BIT SHIFTED-OUT WAS 0» SKIP 
ELSE» ADO MULTIPLICANO TO PARTIAL PROD. 
ese WHILE CHECKING FOR OVERFLOW 


SHIFT MULTIPLICANO LEFT 1 BIT... 

ees WHILE CHECKING FOR OVERFLOW 

BRANCH TO TOP OF LOOP IF MULT IS МОМ-0 
WHEN MULTIPLY DONE» RECALL (DE) 

MAKE FINAL OVERFLOW CHECK... 

FOR VALUES BETWEEN32768 AND 65535 INCLUS. 
THEN RECALL SIGN BYTE 

CHANGE SIGN OF RESULT IF IT IS TO BE = 


SET FLAGS АМО RETURN 


RSLTSIGN - COMPUTE SIGN OF RESULT FOR * AND / 


(HL) = 


ABSOLUTE VALUE OF 


(0Е)» (DE) = ABS. VAL (HL) ° 


OF RESULT IN MOST SIGNIFICANT BIT. 


В.Н 
A H 


FETCH SIGN BYTE OF 1ST OPERAND 
ess ТО В AND ALSO TO А... 


ABSOLUTE VALUE OF (HL) 
2ND ОРЕНАМО,.. 


SIGN BYTE TO А... 
«es ГО MSB OF REG В FOR LATER RECALL 
SIGN BYTE OF 2ND OP TO A 


ABSOLUTE VALUE» THEN RETURN. 


ФОНО ЗАЛАЛ 4Р4 4 RE EERE EEE EERE EEE REE ER EEE ER ERE EERE REE EEC TT 


+ 
+ 
* 


SUB. 


EDIVMOD - ОТУТОЕ (HL) 


BY 


(ОЕ) * 


(DE) • QUO, TO (HL) » REM, TO 


+ Р ДД ДДД Д АДАД ДДДДДА АЛЛА АЛЛА ААА АЛЛАХА АХ. 


С5 
AF 
B3 
ae 
СС0000 
CD6F 40 
ТС 
Be 
07 
0C0000 
cs 
4B 
42 
110000 
05 
ЕВ 
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* 
+ 
+ 
Ф 
Ф 
Ф 
Е 


OI VMOD 


ON CALL: 


ON RETURN: 


PUSH 
XRA 
ORA 
ORA 
С2 


(HL) = DIVIDEND» 
(HL) = QUOTIENT» 
FLAGS REFLECT VALUE OF QUOTIENT. 
A REGISTER CLOBBERED. 
REMAINDER IS ALWAYS POSITIVE; 


B 

A 

E 

D 
OVERFLOW 
RSLTSIGN 
AsH 

D 


OVERFLOW 
B 
CoE 


BD 
0,0 
D 


(DE) = DIVISOR, 

(DE) = REMAINDER, 

CY CLEARED, 

B» C RESTORED. 

REGARDLESS OF SIGN OF OPERANDS. 


IF DIVISOR = 0... 


eee THEN ABORT 

COMPUTE RESULT SIGN? SWAP ОЕ, HL 
INSURE THAT NEITHER OPERANDees 
eee WAS THAT NASTY SPECIAL САЗЁЕььь 
• о • ОР EXACTLY -32768... 

« e s АМО IF IT МАЗ» ABORT 

SAVE RESULT SIGN BYTE 

MOVE DIVIDEND ( = REM) TO ВС 


INITIALIZE QUOTIENT = 0...» 
...йМ ТОР OF STACK (TOS) 
NOW ЗС = REM, ОЕ=ОТУ\У, TOS-QUO 
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‘COMPUTROMNICS: 


e EVERYTHING FOR YOUR TRS-80* e ATARI* ө APPLE* e РЕТ" ө 


*TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *ATARI is a trademark of Atari Inc. - "Apple is a trademark of Apple Corp. - *Pet is a trademark of Commodore 


back guarantee on 


"v „Hours 
ed within 20 


BUSINESS PAC 100 
ü 100 Ready-To-Run 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


59 WACC Weighted average cost of capital 
BUSINESS 1 00 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
1 RULE78 Interest Apportionment by Rule of the 78's 63 FINRAT Financial ratios for a firm 
5 ТАЦЫ “usa al ary program 64 NPV p present value of project 
ime between dates 65 PRINDLAS aspeyres price index 
4 DAYYEAR Day of year a particular date falls on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 68 TIMETR Time series analysis linear trend 
7 DEPRSL Straightline depreciation 69 TIMEMOV Tirne series analysis moving average trend 
8 DEPRSY Surn of the digits depreciation 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 71 MAILPAC Mailing list system 
10 DEPRDDB Double declining balance depreciation 72 LETWRT Letter writing system-links with MAILPAC 
11 TAXDEP Cash flow vs. depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Prints NEBS checks along with daily register 74 LABELI Shipping label maker 
13 CHECKBKI Checkbook maintenance program 75 LABEL2 Name label maker 
14 MORTGAGE/A Mortgage amortization table 76 BUSBUD DOME business bookkeeping system 
15 MULTMON Computes time needed for money to double, triple, etc. 77 TIMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Determines salvage value of an investment 78 ACCTPAY In memory accounts payable systern-storage permitted 
17 RRVARIN Rate of return on investment with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate of return on investment with constant inflows 80 INVENT2 In memory inventory control system 
19 EFFECT Effective interest rate of a loan 81 TELDIR Computerized telephone directory 
20 FVAL Future value of an investment (compound interest) 82 TIMUSAN Time use analysis 
21 PVAL Present value of a future amount 83 ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan B4 ACCTREC In memory accounts receivable system-storage ok 
23 REGWITH Equal withdrawals from investment to leave 0 over 85 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discount analysis 86 PAYNET Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP Ж Markup analysis for items 89 DEPRSF Sinking fund depreciation 
28 SINKFUND Sinking fund amortization program 90 UPSZONE Finds UPS zones from zip code 
29 BONDVAL Value of a bond 91 ENVELOPE Types envelope including return address 
30 DEPLETE Depletion analysis 92 АЦТОЕХР Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSFILE Insurance policy file 
32 STOCVALI Expected return on stock via discounts dividends 94 PAYROLL2 In memory payroll system 
33 WARVAL Value of a warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of a bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH Computes alpha and beta variables for stock 98 SALELEAS Sale-leaseback analysis 
37 SHARPEI Portfolio seiection modelie. what stocks to hold 99 RRCONVBD Investor's rate of return on convertable bond 
38 OPTWRITE Option writing computations 100 PORTVAL9 Stock market portfolio storage-valuation program 
39 RTVAL Value of a right am UP a ЧУ a UP am, UP am, UP am, UP am UP дь UP am ЧУ Дь ЧУ ams UP. am, UP. am, P дь ЧР a ЧУ аһ ЧУ Аһ ЧР ams ЧР am, ЧР dm, ЧР аһ ЧР a ЧР Аһ ЧР am ЧР am ЧР am ЧР 
40 EXPVAL Expected value analysis ) NE 
41 BAYES Bayesian decisions q 
42 VALPRINF Value of perfect information b О CASSETTE VERSION $99.95 М TOLL-Fp 
43 VALADINF Value of additional information ' [] DISKETIE VERSION $99.95 О D E R EE 
44 UTILITY Derives utility function ES 
45 SIMPLEX Linear programming solution by simplex method ; О ТВ8-80* MODEL П VERSION 5149.95 (OUTSIDE о LIN Ë 
46 TRANS Transportation method for linear programming 4 . Y. STAT. 
47 EOQ Economic order quantity inventory model b ADD $3.00 FOR SHIPPING IN UPS AREAS ( 800) Е} 
48 QUEUE} Single server queueing (waiting line) model 4 ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 4 1-281 
49 СУР Cost-volume-profit analysis - ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 8 
50 CONDPROF Conditional profit tables М 
51 OPTLOSS Opportunity loss tables 4 
52 FQXIOQ Fixed quantity economic order quantity model я COMPUTRUNICS і UR 
NAME DESCRIPTION 4 ber torr te Арел КАТУ SERCE “ s » НЕН 
53 FQEOWSH As above but with shortages permitted b 24 
54 FQEOQPB As above but with quantity price breaks : 50 N. PASCACK ROAD LINE 
55 QUEUECB Cost-benefit waiting line analysis 4 SPRING VALLEY, NEW YORK 10977 35 
56 NCFANAL Net cash-flow analysis for simple investment b 425-1 5 
57 PROFIND Profitability index of a project $ 91 4) 
58 CAP] Сар. Asset Pr. Model analysis of project ' 
Circle 172 on inquiry card. Д 


Listing 1 continued: 


250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
26) 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 


277 
278 
279 
280 
281 
282 
283 
284 
285 
256 
287 
288 
289 
290 
291 
292 
293 
294% 
295 
296 
297 
298 
299 
300 
301 
302 


305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
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4097 


409A 
4098 
409С 
4090 
80А0 
40A1 
40A4 
40A5 
40A6 
40A9 
80АС 
40А0 
4080 
4083 
4086 
4087 
4088 
4089 
40BA 
48088 
408C 
408D 
40BE 
4 ПВЕ 


40C2 
40C3 
40C4 
4005 
40C6 


40C9 
40CA 
40CB 
& 0 CC 
& 0 CD 


&0CE 
4OCF 
4000 
4001 
4002 
4003 
4004 
4005 
4006 


210100 


EB 
COCE4O 
CDC940 
FAAS40 
79 
95 
OF 
78 
9C 
47 
E3 
19 
E3 
C3A540 


Е1 
59 
50 
Cl 
C36140 


+ 


OBLDIV 


HALVFDIV 


DIVDONE 


O ú w x ú 


IvBv?2 


LXI Hol INITIALIZE HOLD = 1 


LEFT SHIFT HOLD 
XCHG NOW ВС=ВЕМ, DE=HOLDs HL=DIVs+s TOSzQUO 


DAD H LEFT SHIFT DIV 

CALL .CMPBH COMPARE DIV TO REM 

XCHG NOW BC=REMs ОЕ=0]\М. HLzHOLD» 705-000 
JNC OBLOIV BRANCH BACK IF OIV « REM 

XCHG DUMMY XCHG TO MAKE LOOP WORK 1ST РА55... 
XCHG NOW BC=REMs DEsDIV$. HL=HOLDs Т05-000 
CALL 01УВҮ2 HOLD = Н010/2 (RITE SHIFT) 

JZ DIVDONE IF HOLD = 0, WERE DONE 

XCHG NOW ВС=ВЕМ, DE=HOLDs HL=DIVs TOS=QUO 
CALL DIVBY2 RITE SHIFT DIV 

CALL CMPBH COMPARE DIV TO REMees 

JM HALVEDIV IF DIV > REM, BRANCH BACK 

MOV A C REM = REM = DIVece 

SUB L 

MOV CoA 

MOV АэВ 

588 H 

MOV BoA 

XTHL NOW ВС=ВЕМ, DE = НОГО» НЁЕ=000., TOS=DIV 
DAD 0 QUO = QUO + HOLD 

XT4L NOW ВС=ВЕМ. ОЕ=НО О» HLzOIV$, TOS=QUO 
JMP HALVEDIV ЕМ000. 

POP H GET QUOTIENT TO HL 

MOV ЕЭС MOVE FINAL REM TO DE 

MOV D+B 

POP 8 RECALL SIGN BYTE FOR RESULT 

JMP SIGNRCL COMPUTE FINAL SIGN OF RESULT AND RETURN 


INTERNAL SUBROUTINE CMPBH - COMPARE BC TO HL... 


MOV A C 

SUR L 

MOV А.В 

ee H SIGN. ZERO NOW REFLECT (BC) = (HL) eee 
RE 


INTERNAL SUBROUTINE 01УВҮ2 - DIVIDE (HL) BY 2 (RITE SHIFT) 


KILLS PSw, REMAINDER RETURNED IN CY. 

XRA A CLEAR CY 

MOV А.Н 

КАВ 

MOV H +A 

MDV A L 

RAR 

MOV (,А 

ОВА H SET ZERO FLAG IF BOTH H AND L = 0 
RET 


относил SHES HEHEHE EEESHHECED ES 


+ 


+ SUBROUTINE DECBIN - CONVERT ASCII DECIMAL TO BINARY NUMBER 


+ 


ФФ 454545 4545 te GE te te ee ab ЧЕЧЕТ РЧР aE a tt te a ot te a ЗЬ Oe ae a a tO a ЗЬ a tt 4254 2а 44+ 4+ e h ЧАР a 4 ЧЕЧ ЗЬ ЧАЧЕ ЗЧ ЗЬ ЗЬ 


хо ци SG CG GG ŠG G G G€ @€ ŠG G SŠ 5 5 


THIS ROUTINE CONVERTS A STRING OF ASCII CHARACTERS REPRESENTING 


A NUMBER TO A SIGNED 16-BIT NUMBER IN TwOS COMPLEMENT FORM, 
LEGAL RANGE OF CONVERTIBLE VALUES IS -32767 TO +32767. 
LEGAL FORM FOR STRING IS... 


«BLANKS»«SIGN»«BLANKS»«DIGITS»«NON-DIGIT» 

WHERE <BLANKS> IS 0 OR MORE BLANKS; 

«SIGN» 15 +. ~, OR OMITTED» 

<DIGITS> IS A STRING ОҒ 1 OR MORE NUMERIC DIGITS,» 
REPRESENTING AN INTEGER NOT EXCEEDING 32767. 

<М0М-0161Т> IS ANY NON-DIGIT CHARACTER (E.G, A BLANK). 


USAGE: 


ON CALL: 

(DE) = ADDRESS OF START-OF-ASCII STRING TO BE CONVERTED. 

ON RETURN TO CALLING PROGRAM... 

(HL) = RETURNED SIGNED NUMERIC VALUE 

(ОЕ) = ADDRESS OF TERMINAL: CHARACTER OF STRING (<NON-DIGIT>) 
SIGN AND ZERO FLAGS WILL BE SET TO REFLECT VALUE IN (HL). 


Listing 1 continued on page 220 


© eEVERYTHING FOR YOUR TRS-80"™ өө 


CUMPUTROINICS: 


MODEL III 


TRS-30 is a trademark of Tandy Corp. 


1) 


ч 


5) 


= 


GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTORY CONTROL AND INVOICING (5та!! Business Group).....an extensive business 
system for the serious изег.....сап ba used one module at a time or as acoordinated system 
$199.95 per module.....$1199.95 for the complete system.* 


кпап 


MASTER РАС 100.....100 essential programs.....BUSINESS....PERSONAL FINANCE... 
STATISTICS.....MATH.....GAMBLING.....GAMES.....includes 125 page manual and 5 diskettes 

$59.95 
BUSINESS PAC 100.....100 essential business programs.....INVENTORY CONTROL.....PAY- 


ROLL.....BOOKKEEPING SYSTEM.....STOCK CALCULATIONS.....CHECKBOOK MAINTEN- 
ANCE.... ACCOUNTS RECEIVABLE.... ACCOUNTS PAYABLE....includes 125 page manual 
and five diskettes $99.95 


INFORMATION SYSTEM (The Bottom Shelf).....An in-memory information system for small 
mailing lists, inventories (i.e. books, articles, records, program reference files).....Can be used 
for anything that you would use rolodex or index card files.....Up to ten user define fields..... 
Programmable printouts for rolodex cards, mailing labels, etc......Will identify all records that 
contain a group of characters you've entered even if that group is in the middle ofa line.....Sorts 
data base by any field 


DATA MANAGER |! (The Bottom Shelf)....RANDOM ACCESS Disk based DATA MANAGE- 
MENT SYSTEM (Similiar to INFORMATION SYSTEM above........ but RANDOM ACCESS 
STORAGE expands the amount of storage space available).....Used to replace index cards for 
medium sized mail lists, inventories, personnetrecords, sales prospects, etc......Uses up to four 
disk drives on line.....Up to twenty user defined fields, programmable printouts for rolodex 
cards, etc.....will identify all records that contain a group of characters you've entered even if 
that group is in the middle of a line.....maintain up to 5 changeable presorted "key" files....... 
variable length random records (the smaller the record you define, the more records yu can 
store) $99.95* 


included for printing selected records $125.00* 


7) ANALYSIS PAD (The Bottom Shelf).....A Columnar Calculator for financial analysis, line item 


3 


€ 


= 


) 


} 


budgeting, cost analysis, sales analysis and almost any financial function (and many statistical 
functions).....create matrixes of 29 x 39..... make all entries at one time either byrowor column..... 


subtract, multiply and divide one column by another and put results in designated column (up 
to six calculations can be made and placed in designated column).....define columns as con- 
stants.....save calculations and formulas on disk.....results can be printed іп a variety of report 
formats $99.95* 


CHECKBOOK || (The Bottom Shelf)....A complete in memory checkbook balancing and 
reconcilliation program.....five column keyboard input with 5 characters for check number, 16 
for payee, 4 for code.....numerica! sort routine $49.50* 


coming expenses.....Reports generated included Check Register (for any month), notes to 
Check Register, Income/Expense Distribution Report, Statement of Selected Accounts, Bank 
Reconcile Statement, Suspense File and Full Account Distribution Statement $74.95* 


$49.50 


DISK VERSION $74.95 


ADVENTURE (by Scott Adams).....A series of games (for ages 10-99).....wander through en- 
chanted worlds seeking treasures..... 1. Adventureland.....2. Pirate's Adventure,....3. Mission 
Impossible Adventure.....4. Voodoo Castle.....5. The Count.....6. Strange Odyssey.....7. Mystery 
Fun House.....8. Pyramid of Doom.....9. Ghost Томп.....(#1 and #2 recommended for the movie 
adventure).....Each adventure $14.95 (jon cassette)......Diskette versions sold in groups of three 
at $39.95 per three programs (#1 - #3, #4 - #6, #7 - #9). 


HORSE SELECTOR II (Or. Hal Davis).....New simplified version of the original Horse Selector 
(for flats)..... The first Horse Selection System to actually calculate the estimated offs for each 
horsa....easy to follow rules.....uses 4 factors (speed rating, track variant, distance of the 
present race, distance of the last race)....calculated estimated odds..... FREE DUTCHING 
TABLES allows betting on 2 or more horses with a guaranteed profit $50.00 


MON-3 and MON-4 (Howe Software).....Powerful utility programs enabling you to interact 
directly with your TRS-80 in MACHINE LANGUAGE.....The monitor comes with complete 
40-page instruction manual making it useful for both the beginner and advanced programmer... 
simple commands таке it easy touse.....functions include DISPLAY, DISASSEMBLE, MOVE 
and COMPARE, SEARCH, MODIFY, RELOCATE, PRINT, READ and WRITE, UNLOAD, SAVE 
and READ, INPUT and OUTPUT, SEND and RECEIVE.....MON-3 $39.95 (for cassette)... 
MON-4 $49.95 (for disk). 


x All orders processed within 24-Hours 
* 30-Day money back guarantee on all TRSDOS Software 
* Add $2.00 for shipping in UPS Areas 
* Add $4.00 for C.O.D. or NON-UPS Areas 
ж Add $5.00 outside U.S.A., Canada & Mexico 
* We uill match any bonafide advertised price 
in any of the Major Computer Magazines 


(14) SMART TERMINAL (Howe Software).....enables your TRS-80 to be used as a remote terminal 
to a time sharing computer system $69.95 


(15) FAST SORT (Howe Software).....a series of machine-language subroutines to sort data from 
BASIC programs.....data may be alphabetic (string) or numeric.....easily interfaced with your 
BASIC programs (no machine language knowledge is necessary) $9.95 


(18) MAILING LIST (Howe Software).....maintains mailing lists of over 1000 names.....commands 
allow adding, changing, deleting, and finding names. Sorting is done in machine language 
subroutine. ....labels printed in 1, 2 or З columns $89.95 


(17) HOME BUDGET (Howe Software)....combines the maintenance of your checkbook with 
analysis of your income, expenses and monthly bills. Handles data including bills, income, 
deposits, checks and debits to your checking account, and cash expenses. Computes check- 
book balance, list of unpaid bills, monthly and year-to-date summaries of income and expenses 
showing income tax deductions.....All output printed on video display or line printer.....comes 
with complete instructions manual $49.95* 


(18) SMALL BUSINESS ACCOUNTING (Howe Software)....Based on the DOME BOOKKEEPING 
SYSTEM.....keeps track of all income, expenditures and payroll for a small business of up to 16 
employees.....income and expenditures can be entered оп a daily, weekly or monthly basis... 
computes monthly and year to date totals..... manual contains complete instrucitons forcustom- 
ization Cassette version $29.95..... Diskette version $49.95 


(19) REMODEL-PROLOAD (Racet Computes).....Renumber program lines..... move statements from 
one part of a program to another $34.95 


(20) GSF (Васе! Computes).....Lightning fast in-memory machine language sort utility that can be 
made part of your BASIC progams without any machine language knowledge.....includes 
several other utilities to speed up your BASIC programs.....no machine knowledge necessary 
to use GSF in your BASIC programs $30.00 


on multiple disk drives $45.00* 


(22) COPSYS (Racet Computes).....allows the user to make copies of machines language cassettes 
without any knowledge of machine language $20.00 


(23) COMRPOC (Васе! Computes).....an auto load program for disk users.....allows the user to 
insert a diskette into their MOD-HI and have the computer take over all loading.....load а 
machine language program, BASIC, RUN a certain program all without pressing a single button 
d allows your computer to perform 10, 20, 30 or more functions without pressing a single 
button $30.00* 


(24) INFINE BASIC (Racet Computes).....adds a variety of machine language subroutines to your 
BASIC programs (without any machine language knowledge).....fastsorts.....matrix operations 
$60.00 


(25) INFINITE BUSINESS (Racet Computes).....an add on package to INFINITE BASIC .....adds a 
variety of routines important to the businessman (increase accuracy of calculations and more) 
$30.00 


(26) DMS (Racet Computes).....lightning fast machine language sort.....sorts up to 4 disk drives of 
information $90.00* 


(27) BLINK (Racet Computes).....allows you to RUN new programs without losing the variables 
stored in your previous program.....line many programs together without losing important 
variables $30.00* 


(28) KFS-80 (Racet Computes).....now you can use ISAM (Index Sequential Access Files) on your 
MOD-III.....using ISAM in your BASIC programs allows instant access of your items in your 
data files. ... use with mail programs. ....inventory programs.....etc. $100.00* 


(29) MAIL LIST (Racet Computes)....all routines are in machine language allowing for quick 
access 
* FOR DISK ONLY 


$75.00 
Circle 173 on inquiry card. 


БШАГИТИП СЫ: 


50 М. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


NEW TOLL-FREE 
ORDER LINE 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


w... 


(914) 425-1535 


EAST COAST 


ОМЕСА Sales Co. 
12 Meeting St. 
Cumberland, Н! 02864 


1-800-556-7586 


1-401-722-1027 


l АТАН! 800 OKIDATA MICROLINE-83 
OKIDATA MICROLINE-80 
APPLE П PLUS 48K 
APPLE DISK м/ 3.3 DOS Controller 
APPLE DISK w/o Controller 
BASE Il PRINTER 
HAZELTINE 1420 
NORTHSTAR HORIZON II 32K QD 
ATARI 400 8K 


| Tractor option $200 < ATARI 400 16K 


e NO SURCHARGE FOR CREDIT CARDS 
e WE ACCEPT C.O.D.'S 
e ALL EQUIPMENT FACTORY FRESH 
W/MANUFACTURER'S WARRANTY 
e STOCK SHIPMENTS USUALLY SAME DAY OR NEXT DAY 
e NO HIDDEN CHARGES - 
WE LIVE BY OUR PUBLISHED PRICES 


(meca SALES COMPANY 
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WEST COAST 


ОМЕСА Sales Co. 
3353 Old Conejo Rd. #102 
Newbury Park, CA 91320 


1-800-235-3581 


1-805-499-3678 


RADIO SHACK 16K Level II Model 3 


RADIO SHACK 64K Model 2 $3449 
ANADEX DP-9500 $1249 
TELEVIDEO 912C $669 
TELEVIDEO 920C $729 
TELEVIDEO 950 $1049 
ATARI 825 PRINTER $729 
ATAHI 850 INTERFACE $169 
ATARI 810 DISK $449 


(Call for price list of ATARI Software) 


Wax 
EPSON MX-80 PRINTER 
C-ITO INTERFACES: IEEE $55, TRS*80 $35, — 
г | : APPLE INTERFACE + CABLE $90, N — a. F 
STARWRITER 25 $1595 RS+232$70 Call for price a — MONITOR 


CALL TOLL FRE 


EAST COAST / WEST COAST = 
1-800-556-7586 1-800-235-3581 


(meca SALES COMPANY | 
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326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
38) 
382 
383 
384 


387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
800 
401 


4007 
4008 
400А 
4000 
40DE 
40E0 
40Е1 
40Е4 
40E6 
40E9 
40EA 
40ED 
40Ғ0 
40F2 
40F3 
40F6 
40F7 
40F8 
40FA 
40FB 
40FC 


GOFF 
4100 
4102 
4103 
4104 
4107 
410A 
4108 
410E 
410F 
4110 
4111 
4114 
4115 
4117 
411A 
411C 
4110 
411Е 
411Е 
4122 
4124 
4127 
4129 
412A 
4128 
412C 


412F 
4130 
4131 


110A00 
CD3840 
1600 
59 
CD0040 
01 

13 
ЗЕ О 1 
RO 

47 
C3D040 


79 
FEFO 
78 

OF 
DA6140 
С20Е41 
13 
С300%0 
78 

07 

07 
0С0000 


3Е40 


C3D040 


хехе 


ОЕСВТМ 


AKLONP 


+ 
+ 
+ 


NOTDIGIT 


TRYSIGN 


ТНҮРІ 05 


СҮ CLEARED. 


А REGISTER CLOBBERED. В» С RESTORED. 


NOTES ON METHOD... В REG USED TO HOLD З FLAGS... 
BIT 7z"-" FLAG = MINUS SIGN ENCOUNTERED 
BIT 6= "SE" FLAG = 


BIT 0 


PUSH 
MVI 
LXI 
LDAX 
SUI 
MOV 
JM 
CPI 
JP 
PUSH 
LXI 
CALL 
MVI 
MOV 
CALL 
POP 
INX 
MVI 
ORA 
MOV 
JMP 


COME 


B 
R90 
H| 0 
D 
48 
CoA 


NOTDIGIT 


10 


NOTDIGIT 


D 
0,10 
EMULT 
0,0 
EsC 
EADD 
D 

D 

Аз 1 

В 

ВА 
AKLOOP 


AsC 
-16 
А,В 


SIGNRCL 
TRYSIGN 


D 
AKLOOP 
А,В 


CONVERR 
A+ C 

-3 
TRYPLUS 
AsOCOH 
B 

В.А 

D 
AKLOOP 
-5 
CONVERR 
A»s40H 

B 

BoA 

D 
AKLOOP 


SIGN ENCOUNTERED 
"DE" = DIGIT ENCOUNTERED, 


INITIALIZE FLAGS -› ОЕ» 5Е 

INITIALIZE RESULT 

FETCH NEXT ASCII CHARACTER 

CONVERT CHAR TO BCD DIGIT IF POSSIBLE 
SAVE (СНАНАСТЕН-48) IN C 

IS IT A DIGIT 0 THRU 5... 


eeelF 50, SAVE BUFFER POINTER 

«eee MULTIPLY PARTIAL RESULT BY 10... 
ess (ALSO CHECKING FOR OVERFLOW) eae 
«ees AND ADD IN VALUE OF DIGITeee 


(HL) = (HL)*10 + DIGIT 

RECALL BUFFER POINTER 

BUMP BUFFER POINTER 

eee SET "DIGIT ENCOUNTERED (DE) FLAG... 


ase АМО WERE READY FOR NEXT CHARACTER 


HERE FOR ANY CHARACTER EXCEPT 051»»55.49 


RECALL (СНАВ-48) 

IS П A BLANK. SET ZERO FLAG IF 50, 
RECALL FLAGS 

TEST “DIGIT ENCOUNTERED” FLAG IN CY 

IF DIGITS ENCOUNTERED PRIOR» WERE DONE 


AND PROCEED WITH NEXT CHARACTER 
TEST "SE" FLAG ІМ CY 


ELSE RECALL (СНАВ-48) 

IS IT нән, 

eee [Г NOT TRY FOR "е" SIGN... 
eeelF IT IS "-", SET SE AND - FLAG 


BUMP BUFFER POINTER 

AND PROCEED WITH NEXT CHARACTER 
IS IT "+" CHARACTER... 

IF NOT ITS AN ERROR 

IF IT IS "et, SET "SE" FLAG 


BUMP BUFFER POINTER 
AND PROCEED WITH NEXT CHARACTER 


ubbASARLRbsLAAIASRARSARRRALRIRRARRRRARRRRZSARISIDIIDIDIRRLRRRELEIIZLSRRIIRETIPRASIISTILRRRRET! 


+ 


+ SUBROUTINE BINDEC - CONVERT BINARY NUMBER ТО DECIMAL ASCII STRING * 


LAZIAZARRARRRRARZIRIRIRIRRARARAZAZRZZIRZIRSZZZRZRRRRILZRERERZZZILIZIRERREREREPEPERIRILIIZIIZIITITIT. 


cs 
ES 
010000 
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# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
B 


INDFC 


THIS ROUTINE GENERATES A STRING OF ASCII CHARACTERS 


REPRESENTING A SIGNED DECIMAL INTEGER, 


THE STRING IS 


GENERATED LEFT-JUSTIFIED, WITH LEADING ZEROS SUPPRESSED. 
THE STRING WILL OCCUPY FROM 1 TO 6 CHARACTERS DEPENDING ON 


THE SIGN 
ON CALL: 


(DE) 


(HL) 


TO BE GENERATED. 


ON RETURN: 
WHICH WAS GENERATED. 
Н, L RESTORED. 


Bs Ce 


PUSH 
PUSH 


(ХІ 


(DE) = 


B 


H 
Bed 


AND MAGNITUDE OF THE NUMBER DESIRED. 
= SIGNED BINARY NUMBER TO BE CONVERTED. 
ADDRESS OF FIRST CHARACTER OF BUFFER WHERE STRING IS 


ADORESS OF NEXT BYTE AFTER THE STRING 


(A) = NUMBER OF CHARACTERS GENERATED. 


SAVE HL 
B=MINUS FLAG» C= DIGIT COUNTER 


Listing I continued on page 222 


Reliableflow cost single board 
design w/Z80 CPU. 

Supports 1 to 4 single density floppy 
disks. 

External S100 Bus available for 
extended adaptability (12 slots). 

Four seria! RS232 ports (parallel option 
available). 

Random Access Memory: 64K RAM 
standard. 

Data Communications: Integrated 
modem or апу RS232 compatible external 
modem. 


O SIERRA 


The Versatile 
Computer Company 


Sierra National Corporation 
5037 Ruffner Street 
san Diego, CA 92111 
Tel: 714-277-4810 
TWX: 910-335-1532 


Circle 367 on inquiry card. 


- 


Data Storage Power with 0.5 to 96 
Megabytes available. The S100 Bus and 
SMD disk controller access a variety of 
hard disk systems: 


BASF 8, 24. 40 Megabytes 
(fixed Winchester system) 
AMPEX 32, 64, 96 Megabytes 
(fixed Winchester + removable 
cartridge) 
CDC 32, 64, 96 Megabytes 


(fixed Winchester + removable 
cartridge) 


Multiprocessing: Multiple computer 
boards can be mounted within the System 
4000 chassis and each can support a 
separate user station with its own display 
terminal and printer. The terminal network 
is controlled by a master CPU and each 
slave has the computational speed and 
memory size necessary to execute 
sophisticated programs without burdening 
the other user stations. 


TEM SOFTWARE | 
O SUPPORT о 


SIERRA'S 

PROFESSIONAL APPLICATION 
SOFTWARE 

General Ledger 

Accounts Receivable w/invoicing 
Inventory 

Accounts Payable 

Payroll 


PLUS 


Many specific market adaptations: 
Wordprocessing 

Medical/Dental 

Property Management 

Insurance 

Contractor 

Accountants 

Manufacturing, etc. 


Spanish versions available. 


OPERATING SYSTEMS 
CP/M 

MP/M 

CP/NET 


LANGUAGES 
Fortran 

Basic 

Cobol 

Pascal 


ALSO 


Sierra provides dealers or end user: 

е TIME-SHARING 

е TRAINING 

е SOFTWARE DEVELOPMENT 

as part of our complete customer support 
service. 


Attractive dealer package 
offered. Please inquire. 
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402 
403 
404 
405 
406 
407 
408 
409 
410 
41) 
412 
413 
414 
415 
416 
417 
418 
419 
420 
42) 
422 
423 
424 
425 
426 
427 
428 
429 
430 
43) 

432 
433 
434 
435 
436 
437 
438 
439 
440 
44) 
442 
443 
444 
445 
446 
447 
448 


450 
451 


-SYMBOL- 


AKLOOP 
BINDEC 
BUF ADR 
CHIN 
CHOUT 
CMPBH 
CNVTIDIG 
СОМР2 
CONVERR 
OBLOIV 
DECBIN 
OIVBY? 
DI VDONE 
OIV10K 
EADD 
ECHS 
ECHSGO 
EDIVMOD 
EMULT 
ESIGN 
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BUF ADR 


0.10000 
CNVTIDIG 
0,1000 
СМУТ1016 
0,100 
CNVT1OIG 
0,10 
CNVTIDIG 
А» 

48 


С 
BUFADR 


EDIVMOD 


A Ë 
С 


А.Е 
48 
С 


BUF ADR 
М.А 


H 
BUFADR 


PUSH SIGN INTO CY 
RECALL UN=SHIFTED NO. 
FALL THRU FOR - NUMBER 
ASCII MINUS SIGN 

INTO BUFFER 

SET MINUS FLAG 

AND BUFFER POINTER 


ABSOLUTE VALUE OF NUMBER 


М ТО ОЕ, BUFF ADDR TO 
SAVE BUFFER ADORESS 


FIND FIRST 
SECOND DEC DIGITeee 
THIRD... 


& TH 


HL 


DECIMAL DIGIT 


LAST DIGIT IS FINAL REMAINDER 


CONVERT TO ASCII CHAR 


RECALL BUFFER POINTER 


INSTALL LAST CHARACTER INTO BUFFER 
RETURN CHARACTER COUNT IN A REG 
eeeAND ADD 1 FOR MINUS SIGN IF MINUS 
POINT TO NEXT DIGIT IN BUFFER 


FINAL RESTORE FOR HL 
RECALL B 


DIVIDE REMAINDER BY 10**N 


NEW REM TO HL 
OIGIT TO A 


IF NO NON-ZERO DIGITS SO FAR... 


e «s AND THIS = 0, 
ELSE. RECALL DIGIT 
CONVERT DIGIT TO CHAR 


UPDATE CHAR COUNTER 


BUFFER ADDRESS LOAD 

STORE CHAR IN BUFFER 
NEXT CHAR 

SAVE BUFFER POINTER 


THEN SUPPRESS LEADING 0 


tele teh dg EDDA ee Дд Д hh TE CTC ТТТ eT Tt Tete re te ee 


* FOLLOWING MUST BE IN READ/WRITE MEMORY... 


ж 
* 
* 


34 AE 3$ 4$ $6 LOLOL SSS 2 GE 46 4$ $ 4242 $ 4. 34 $ eee eT eT TT TTT TT TTT TL TTT TT TT TT TT TT TTT eT 


2 


TEMPORARY STORAGE FOR POINTER 


--- SYMBOLIC CROSS-REFERENCE MAP --- 


-DEF INED- -REFERENCED- 


4134 E5 PUSH 
4135 29 DAD 
4136 Fl РОР 
4137 024281 JNC 
4] ЗА 3E2D MVI 
413C 12 STAX 
413D 04 INR 
413E 13 INX 
4) 3F CD3040 CALL 
4142 ЕВ DIVINK XCHG 
4143 22844) SHLD 
4146 EB XCHG 
4) 47 111027 LXI 
414A CO6E41 CALL 
414D 11E803 LXI 
4150 CO6E41 CALL 
4153 116400 LXI 
4156 CD6E 41 CALL 
4159 110A00 LXI 
415C CD6E&1 CALL 
415F 70 MOV 
4160 C630 ADI 
4162 0C INR 
4163 24844) LHLD 
4166 FR XCHG 
4167 12 STAX 
4168 79 MOV 
4169 80 ADD 
416A 13 INX 
8168 ҒА РОР 
816С Cl POP 
4160 C9 RET 
4 16Е CO7F40 CNVTIDIG CALL 
4171 ЕВ XCHG 
4172 78 МОУ 
4173 RI ORA 
4174 C8 RZ 
4175 7B MOV 
4176 C630 ADI 
4178 ac INR 
4179 EB XCHG 
4] 7A 2А844 ] LHLD 
4170 77 МОУ 
4] 7Е 23 INX 
4) 7F 22844) SHLD 
4182 EB XCHG 
4183 сә RET 
% 
* 
4184 BUFADR DS 
4186 END 
-VALUE- -R 
4000  *A 336 
412F ФА 399 
4184 +#A 450 
0000 7 
0000 8 
40С9 ФА 285 
4]6Е ФА 434 
4030 жА 161 
0000 102 
409А жА 252 
4007 %А 333 
40СЕ жА 294 
&0C2  *A 277 
4142 %А 411 
4000 +А 110 
4020 ФА 151 
402A #A 156 
407Е ФА 234 
4038 +А 175 
400E А 125 


353 364 
29 
412 425 
13 
27 зе 
255 264 
415 417 
141 156 
368 378 
257 
20 23 
260 263 
261 
405 
142 347 
*UNUSED 
153 
434 
e5 344 
114 157 


376 383 

443 446 

419 421 

205 217 224 
207 


410 


Listing 1 continued on page 224 


MEMOREX 


SUPERB QUALITY AT 
UNBEATABLE PRICES. 
THATS MEMOREX 
DISCS FROM PACIFIC 
EXCHANGES 


For Data Reliability— 
morex 


Flexible 
Discs 


CALL FREE FOR PRICES & INFORMATION 


(800)235-4137 


In California, (805)543-1037 


Listing 1 continued: 


ESUB 8016 ФА 139 *UNUSED 
HALVEDIV 40A5 жА e59 e65 eT5 
HLSMALL 4048 ФА 185 180 

INBUF 3038 #A 40 l2 19 
MONI TOR 0000 9 35 
NOTDIGIT 40FF +A 357 339 341 
OUTBUF 304F ФА 4] 28 32 
OVERFLOW 0000 101 118 155 183 192 195 202 238 243 
RSLTSIGN 406F A 214 177 239 
SHIF TOP 4056 #A 193 190 
SISNRCL 406] %А 200 281 361 
TEST 3000 #A 12 #UNUSED 
TEST] 3003 #A 13 18 

TEST? 3010 #A 19 16 

TEST3 302F  *A 33 38 
TRYPLUS 4122 *A 377 371 
TRYSIGN 410Е A 365 362 

XMLOOP 404C *A 187 198 
-COMMON RLOCK- -L a 

ABSOL 01DF 


THE FORMULA™ represents a new concept 
in report generation. It takes information 
management one step fur- 
ther into the future. THE 
аһ» FORMULA™ now makes it 

possible to visually describe 
the format of desired reports by 
using a unique full screen edi- 
tor. All types of reports (including invoices, 
financial statements, legal forms, letters, 
etc.) can be defined interactively on a ter- 
minal simply by typing the format on the 
screen. It is programmed for multiple file ac- 
cess, algorithmic calculations and condi- 
tional printing. Incorporating DMA's data 
manager, The Configurable Business Sys- 
tem!” THE FORMULA" provides a flexible 
framework you can easily adapt to your own 
individual needs. 


THE FORMULA™ runs on any 8080 or Z80 
computer with CP/M*, 48K RAM, 250K total 
disk storage, and a CRT (min. 16x64). 


Complete System $595. Manual only $40. 


DMA * WE SPEAK YOUR LANGUAGE 


Dynamic Microprocessor Associates * 545 Fifth Avenue, New York, New York 10017 © (212) 687-7115 
We ship prepaid and COD orders. Shipping and handling charges extra. Master Charge and Visa accepted. 'CP/M is a trademark of Digital Research. 
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AMERICA'S COMPETITIVE EDGE: 
Westinghouse addresses the vital role of technology in industry: \ 


Technology is the key to the 


world marketplace. 


If we want to maintain America’s competitive edge, 
we must make better use of present technologies, 


and encourage new ones. 


Most of the firms and countries which have 
achieved conspicuous success in this world have 
done so because they possessed some special ad- 
vantage. They had an edge over their competitors. In 
recent decades, America’s competitive edge has 
been its technology. Our ability to originate and 
apply innovative scientific and engineering ideas 
earned us a Commanding lead in the world market- 
place. 

Things have changed 

Unfortunately, that lead has dwindled. America’s 
share of the world’s manufactured goods market has 
eroded over the past 20 years, lost to foreign manu- 
facturers. Not only have they captured part of what 
had been our share of the world market, but they are 
now successfully penetrating our own domestic 
markets. 

What happened? 

A look at a few statistics helps reveal some of the 
reasons for our reversals. Take patents. The number 
of domestic patent applications by Americans has 
been На {ог several years. Іп contrast, the number of 
those filed here by foreign countries has been rising 
every year. Іп 1978, almost 37 percent of the patents 
granted went to foreign applicants. Or take the per- 
centage of our Gross National Product going into 
industrial R&D. Over the past two decades, it has 
dropped precipitously. 

What is needed 

Fortunately, today Westinghouse and other corpora- 
tions already have technologies which can help 
America maintain its technological leadership. And 
these same corporations are hard at work on tech- 


nologies which can expand America's leadership. 
The problem lies in implementing those technolo- 
gies. Because, while the development of new tech- 
nologies costs a large amount of money, turning 
them into commercial realities requires far more. 

A national commitment 

Something else is needed: a united effortby industry, 
labor and government. Obviously, management 
should make a greater R&D effort to refine today's 
technologies, and develop new ones for tomorrow. 
Employes must realize that their cooperation is vital 
if America is to remain the most productive nation in 
the world. And our elected officials need to re- 
establish a sound economic foundation, because 
that is basic to all social progress. In particular, tax 
laws and monetary policy must be structured to 
allow industry to accumulate capital needed to ap- 
ply available technologies, and invest in the devel- 
opment of still more advanced ones. 

The Westinghouse role 

At Westinghouse, we believe technology is vital to 
our nation, our customers, and our own progress. 
We're supporting that belief by ambitious R&D pro- 
grams, by building and modernizing existing facili- 
ties, and by introducing innovative methods to 
improve both our own quality and productivity and 
thatof our customers. Today's proven Westinghouse 
technologies are focused on key areas such as pro- 
ductivity, services, energy, and America's national 
security. These existing technologies, together with 
the ones we are developing for the future, represent 
our efforts to help maintain this nation's competitive 
edge. On the following pages are some examples. 


U. S. Industrie ІНЕ ) Spendinc | 5. Patents | 
Outlays as percent — x Number of applications filed: 
-of Gross National Product Inventions | 


100,916 
221978 


1.58% ЕН 
1070 79,596 


1960 


| - Source: National Science Foundation Source: U.S. Department of Commerce 


Percent share manufactured goods 
from 15 major countries 
excluding exports to U.S. 


; $1 Billion.on R&D апа 
$2 Billion applying current 
' technologies т: 


‚ Modernization of existing 
plants апа equipment 


s Construction of new plants 


* Productivity апа quality 


=] айа ^ | (79 da үз % 2m рә р Е Га ал ч 
improvement projects 


Source; U.S. Department of Commerce 
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ENERGY 


Someday, Westinghouse technology will provide 
economical electricity from the sun, 


and clean gas from coal. 


The fact that silicon photovoltaic 
cells can turn sunlight into electric 
current has been known for some 
time. The problem is the high cost 
involved. Westinghouse has in- 
vented a new dendritic web process 
that significantly reduces the cost 
of producing such cells. As a result, 
the U.S. Departmentof Energy's eco- 
nomic cost target now appears 
achievable. Westinghouse is work- 
ing with the two largest electrical 
utilities in California to provide 
demonstration photovoltaic mod- 


ules this year.» 


ГА aed yi Ж 2 
E я. 3 B 
Ру rats 


ROM 


Advanced energy technologies 
Westinghouse is involved in the ad- 
vanced energy technologies that 
may play a role in this nation's en- 
ergy future. For example, on the ho- 
rizon are promising technologies 
like iron-nickel, and iron-air high 
power batteries. Also showing 
promise are fuel cells that chemi- 
cally produce electricity. But until 
solar and other energy technologies 
become a reality, this nation will 
depend upon coal and nuclear 
power for its electricity. 
Westinghouse is focusing müch of 
its.effort on these two areas. 


A segment of 
silicon ribbon from 
the Westinghouse 


dendritic web process 


Clean gas from coal 

Westinghouse has pioneered in 
coal gasification technology. Over 
the last decade we have developed 
a process to turn coal into a clean 
gas for power generation, and for 
industrial or synthetic natural gas 
applications. The process has the 
advantage that it can use virtually 
any type of coal, soft coal or hard 
coal. The environmental impact is 
minimal, regardless of the coal's 
moisture, sulphur, or ash content. 
With continued technical progress, 
Westinghouse coal gasification sys- 
tems can be in commercial opera- 
tion by the mid-1980's. 

Nuclear technology 

Nuclear power remains an eco- 
nomical and safe way of producing 
electricity. Westinghouse leads in 
the application of nuclear:technol- 
ogy to generate electricity. And we 
are -developing an.;advanced nu- 


г cléat plantable to деке юге fuel 


tharrit uses. e. 


Today, Westinghouse Airborne Radar is one of 
our first lines of defense around the world. 


It's called AWACS, an airborne 
warning and control system which 
provides long-range surveillance in 
an area at least 20 times greater than 
any surface-based system. It's al- 
ready in use by our Air Force, and 
has been adopted by NATO. just 
one AWACS radar mounted on a 
military version of the Boeing 707 
flying at 30,000 feet can provide 
early warning of enemy attacks in 
an airspace of more than three mil- 
lion cubic miles. The information it 
helps give to military commanders 
multiplies the effectiveness of our 
air defense systems. 

New safety for pilots 

Another Westinghouse system pro- 
tects aircraft crews from fast-closing 
missiles and enemy aircraft. It’s 
called our Tail Warning Radar and it 


HIGH-ALTITUDE 


COVERAGE 


provides the pilot with accurate 
warnings to take evasive maneu- 
vers. It also automatically triggers 
appropriate countermeasures. It’s 
able to do all this in a split second, 
and with a phenomenally low false 
alarm rate. 

Radar, of course, has many appli- 
cations in commercial aviation, and 
its importance grows as the skies 
become more crowded. Thirty-six 
Westinghouse Air Traffic Control 
surveillance radars are now serving 


LOW-ALTITUDE | 
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WESTINGHOUSE 


TECHNOLOGY APPLIED TO 


the FAA, the Switzerland Federal 
Air Office, and the Canadian De- 
partment of National Defense. The 
FAA uses the radars in some of 
the nation’s most heavily traveled 
areas. So, nearly all domestic com- 
mercial flights come under the sur- 
veillance of a Westinghouse radar 
atsome point during their flight. 


— WESTINGHOUSE 
TECHNOLOGY APPLIED TO 


PRODUCTIVITY 


How to increase output per hour... 
How to eliminate waste... 
How to cut energy costs... 


Westinghouse has developed products 


and systems able to provide 

a wide variety of industries 

with effective answers. 

Here are several of special interest. 


The Westinghouse Numa-Logic® 
Control System 


The Westinghouse Numa-Logic 
solid-state programmable controller 
uses microprocessor technology to 
provide more reliable operation for 
electrical control applications. It can 
economically replace as few as eight 
relays. It also has the capability to 
control the hundreds of sequences 
required by sophisticated, auto- 
mated processes. The Westinghouse 
Numa-Logic system is being used in 
the machine tool, materials han- 
dling, textile, paper, steel-making 
and other industries to reduce 
downtime, give quick start-ups, 

and increase operational 
efficiency. 


ХАМАА - 


Factory computer systems 


Also making major contributions to 
increased productivity are 
Westinghouse factory computer sys- 
tems. They are capable of operating 
as many as 100 different machine 
tools simultaneously. They can also 
provide real time status and per- 
formance monitoring at four levels: 
maintenance, shop supervisor, 
middle and upper management. 

In application after application, 
downtime has been sharply re- 
duced, and actual machine time has 
been increased up to 55 percent. 


How Westinghouse product 
can increase industrial 


Power electronics 


Solid-state static VAR generators are 
a key solution for utility and indus- 
trial system line problems because 
they provide system stability and 
improve power flow capability. 
Planning studies at a major utility 
concluded that 10 transmission lines 
with static VAR generators could de- 
liver the power ordinarily requiring 
16 lines. When it comes to industrial 
applications such as steel-making, 
VAR generators can improve the effi- 
ciency of power usage by improving 
the power factor and providing 
faster arc furnace melt times. One 
steel producer’s productivity in- 
creased sufficiently to pay back 

the nearly $2 million cost of the 
static VAR generator in 15 months. 


Applied Plasma Systems 


Because of the skyrocketing costs of 
fossil fuels used to supply process 
heat or chemical reactions, many 
firms are searching for alternatives. 

' The Westinghouse Applied Plasma 
Systems can efficiently fire high tem- 
perature industrial processes, and 
serve as a central heating device for 
а myriad of applications such as 
chemical processes, metals treating, 
and combustion replacement. This 
technology is already providing an 
efficient answer for blast furnaces 
and direct reduction iron-making 
processes. It uses a high temperature 
gas stream to transmit heat. Studies 
on the upgrading of existing blast 
furnace facilities demonstrate up to 
an 80 percent increase in the capac- 
ity of the facilities through the appli- 
cation of Applied Plasma Systems. 


How to minimize downtime... 
As machines grow more com- 
plex, keeping them running 
takes specialists. To help you 
maximize productivity, 
Westinghouse can provide the 
same technological expertise in 
services as it does in products. 


A remarkable worldwide 
service network 


Because Westinghouse engi- 
neers, tests, and builds complex 
products and systems, we have 
the special skills, trained per- 
sonnel, and necessary tools to 
maintain such equipment best; 
or to repair it in the least amount 
of time. Available to help you 
with either maintenance or re- 
pair are hundreds of trained 
Westinghouse field service engi- 
neers and specialist mechanics 
who use the most sophisticated 
on-site testing and repair equip- 
ment. And backing them up is a 
vast network of repair facilities. 


and service technologies 
productivity today. 


Whether Westinghouse built 
it or not, wecan service and re- 
pair almost anything from esca- 
lators and elevators, to steam 
turbines and nuclear power 
plants. Westinghouse can do an 
operation analysis and recom- 
mend an upgrading program, 
we can train your operators and 
service personnel, or we can do 
continuous monitoring of var- 
ious operations. Whatever is 
needed. 

Experience has taught us that 
a regularly planned and sched- 
uled maintenance program 
greatly increases uptime and 
saves money. Westinghouse is 
equipped to provide pro- 
grammed maintenance on a 
plant-wide basis. During sched- 
uled shutdowns, a crew of 
Westinghouse field engineers 
and technicians can move in to 
do a complete analysis and top- 
to-bottom overhaul of your en- 
tire facilities. 


ө Technology is America’s competitive edge. 


e To retain that competitive edge, we must make better 
use of the technologies we already have, and 
actively encourage the development of new ones. 


e Westinghouse believes technology is vital to our 
nation, our customers, and our own growth. 


ө Westinghouse has technologies that increase 


manufacturing productivity, help meet our energy 
needs, and contribute to our national security. 


Six Gateway Center- Dept. 10 e | g | 


Pittsburgh, PA 15222 A powerful part of your life. 


Listing 2: Test program for the arithmetic subroutines, This program receives two numbers from the keyboard and displays their 
product. Note that the user must supply entry points to character input and output routines and to the system monitor (or any other 
program to be jumped to when this program ends). 


КТҮТТЕІІТТТТТТТТІТТТІТТІТІЗ 111111555554 ААА ААА EES 


+ v 
* TEST PROGRAM DISPLAYS PRODUCT ОҒ 2 NUMBERS ENTERED FROM KEYBOARD id 
+ + 


ҒЕТТТТТІТТТТІТІТІЛІЗТІТІЗІЛІІЛ11111111211222227712154444л4444444444444444454444 1.22 


5 + %+%%%% NOTE: YOU MUST SUPPLY THESE 3 ENTRY POINTS? ####+ 
* 
7 CHIN EQU 0 SUBROUTINE TO GET KEYBOARD CHAR, IN A REG. 
8 CHOUT EQU 0 SUBROUTINE TO DISPLAY (A) AS ASCII CHAR, 
9 MONITOR EQU 0 ENTRY TO SYSTEM WHEN PROGRAM DONE 
10 * ; 
11 ORG 3000H 
12 3000 213830 TEST (ХІ Hs INBUF INPUT BUFFER ADORESS TO HL 
13 3003 С00000 TESTI CALL CHIN GET AN ASCII CHARACTER IN A REGISTER 
14 3006 77 MOV MoA STORE CHARACTER INTO BUFFER 
15 3007 FEOD CPI 13 AND IF ITS A CARRIAGE RETURN 
16 3009 СА1 030 JZ TEST2 THEN BRANCH 
17 300C 23 INX H ELSE» ADVANCE TO NEXT BYTE OF BUFFER 
18 3000 C30330 JMP TESTI .““АМО CONTINUE 
19 3010 113830 TEST2 LXI D»INBUF RECALL INPUT BUFFER STARTING ADDRESS 
20 3013 CDD740 CALL DECBIN CONVERT ASCII DECIMAL TO BINARY NUMBER 
21 3016 ES PUSH H SAVE NUMBER 
22 3017 13 ІМХ D ADDRESS OF START OF SECOND NUMBER STRING 
23 3018 CDD740 CALL DECBIN CONVERT SECOND NUMBER TO BINARY IN HL 
2% 3018 01 РОР D RECALL FIRST NUMBER 
25 301C CD3840 CALL EMULT FIND PRODUCT IN HL 
26 301F 3€EGA MVI A»10 ASCII LINE FEED 
27 3021 CD0000 CALL CHOUT START ANSWER ON NEW LINE 
28 3024 114Р LXI DeOUTBUF OUTPUT BUFFER STARTING ADDRESS 
29 3027 CD2F 4] CALL BINDEC CONVERT ANSWER TO ASCII STRING 
30 302A AF XRA A 
31 3028 12 STAX D MARK END-OF-STRING WITH 0-ВҮТЕ 
32 302C 214F30 LXI HeOUTBUF RECALL START OF BUFFER 
33 302F AF TEST3 XRA A 
34 3030 86 ADO M FETCH NEXT CHARACTER 
35 3031 СА0000 JZ MONITOR IF ITS 0-ВУТЕ TERMINATOR» QUIT 
36 3034 00000 CALL CHOUT ELSE» DISPLAY BYTE 
37 3037 23 INX H ADVANCE BUFFER POINTER 
38 3038 С32Ғ30 JMP TEST3 
40 3038 INBUF 0$ 20 INPUT BUFFER FOR 2 NUMBERS 
4) 304F OUTBUF 0$ 10 OUTPUT BUFFER FOR RESULT 


Two’s Complement of 
Binary Numbers. 

Two's complement is a method 
of representing negative numbers 
in binary radix. It is only one of 
several methods of negative 
number representation, but it has 
the advantage of eliminating sub- 
traction as a separate operation; 
subtraction can be performed by 
taking the two's complement of the 


the two's complement of the 
number 4 stored as an 8-bit value: 


7 in binary is: 
two's complement 
of 4: 


00000111 


11111100 
1 00000011 


4 in binary is: 00000100 

complementing each bit: 
11111011 

adding 1: 1 


—4 in twos 
complement: 


adding, we get: 


The carry, 1, is thrown away, and 
the result, 00000011, is decimal 3 
in binary. 

In two's complement, negative 
numbers always have a leftmost 


11111100 


subtrahend and adding it to the 
minuend. 

The two's complement of a 
number is found by complement- 
ing every bit in the number (chang- 
ing Is to Os and vice versa) and 
adding 1 to the resulting value. For 
example, suppose we want to take 


(By the way, the numeral 11111011 
is called the one's complement of 
4.) 

To show that subtraction can be 
performed using straight binary 
addition with two's complement, 
take the example of subtracting 4 
from 7: 


bit of 1; on the other hand, non- 
negative numbers have a leftmost 
bit of 0. However, the absolute 
value of a negative number cannot 
be found by simply evaluating the 
lower bits; as before, you must 


complement the number and 
add 1. 
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These routines run an 
order of magnitude 
faster than full 
floating-point routines. 


Text continued from page 204: 
treat values outside the range of 
— 32,768 to +32,767 as an overflow 
condition. 

When an overflow is detected, a 
call is made to a subroutine called 
OVERFLOW, which is not provided 


because you will want to implement it 


CONDOR SERIES 20/DBMS is the 
answer to your data processing needs 
whether you’re an experienced or first time 
computer user. 


» Create data base files In minutes using 


screen formatting techniques. 


» Access vital information using 
powerful English-like Instructions 


> Non-computer professionals can develop 


applications for accounting, personnel, 
inventory, work in progress, and more. 


The Answer To: 

A General Ledger System 

An Inventory Control System 

A Purchase Order System 

A Data Tracking System 

A Personal Record Keeping System 
And many more applications. 


in a manner appropriate to your 
system. А simple error-processing 
routine would display an error 
message and jump to the system 
monitor. If desired, a more 
sophisticated error-processing routine 
could continue processing, because 
the top of the stack contains the 
return address to the routine where 
the overflow was detected. Similarly, 
you must provide an entry point 
called CONVERR, which will be 
called in the event of a string-numeric 
conversion error. 

The string-numeric conversion 
routine, DECBIN, will convert any 
legitimate numeric decimal represen- 


in simple English 
instructions. 


APPEND DIR 
CHANGE DISPLAY 
COMBINE 
COMPARE 
COMPUTE 

COPY 

DATE 

DBMS 

DEFINE 
DEGROUP 
DELETE 
DESTROY 

DIC 


RENAME 


WRITE 


AVAILABLE AT: 


U.S. DEALERS 
Ann Arbor, MI 
Toledo, OH 
Detroit, MI 
Chicago, IL 
Milwaukae, W! 
Birmingham, MI 
New York, NY 


Niagara Falls, NY 
Wilmington, DE 
Philadelphia, PA 
Bloomington, IN 
Minneapolis, MN 
lowa City, IA 
Quad Citles, ІА 
Birmingham, AL 


Huntsville, AL 
San Antonio, TX 
Denver, CO 

Fort Collins, CO 
Provo, UT 
Seattle, WA 
California 


DISTRIBUTOR OUTLETS 


Microsourca 
Liteboat Assoclatea 


FOREIGN DEALERS 
Cana 


Australia 
England 


CONDOR SERIES 20/DBMS is compatible with many 2-80 microcomputers with 
at least 48K RAM running under CP/M® operating systems. 


CP/M 13 a registered trademark of Digital Research, Inc. 


CONDOR SERIES 20/DBMS 


CONDOR COMPUTER 
CORPORATION 
P.O. Box 8318 


Ann Arbor, Michigan 48107 
(313)769-3988 


Nama 
Company 
City 

Phone ( ) 


Dealer inquiries welcome, M-481 
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O User's Manual ($35, plus tax) 
Please Send To: 


С Additional information. 


Poaltion 
Address 
State 
Computer 


Circle 232 on inquiry card. 


tation, including those with leading 
blanks or blanks between the sign and 
the leading digit. It will reject errors 
including two signs or an illegal 
character. Any nonnumeric character 
after the start of the number ter- 
minates the conversion, facilitating 
parsing of free-format data entries. 
This is illustrated by the sample test 
program of listing 2, which accepts 
two numbers on one line and prints 
their product on the next line. № 


The Largest and Smallest 
Numbers in Two's Complement 


| Notation 


Another property of twos com- 
plement numbers is that the ab- 
solute value of the largest positive 
number that can be represented is 1 
less than the absolute value of the 
smallest negative number that can 
be represented. As an example, 
look at all the possible 3-bit two's 
complement numbers: 


0 is 000; complementing and 
adding 1 gives 000 (or —0) 
1 is 001; complementing and 
adding 1 gives 111 (or —1) 
2 is 010; complementing and 
adding 1 gives 110 (or —2) 
3 is 011; complementing and 
adding 1 gives 101 (or —3) 
—1 is 111; complementing 
and adding 1 gives 001 (or 1) 
—2 is 110; complementing 
and adding 1 gives 010 (or 2) 
—3 is 101; complementing 
and adding 1 gives 011 (or 3) 


But we have one number left 
over, 100. Inasmuch as the most 
significant bit is 1, it must be 
negative. To find its absolute 
value, take its two's complement: 


the number is: 100 
complement it: 011 | 
add 1: 1 
its two's complement is: 100 


which is binary for 4 


Therefore, 100 in two's comple- 
ment notation must be —4. But | 
notice that, given three bits for the 
binary representation of signed 
numbers, there is no way to repre- 
sent positive 4 in two's comple- | 
ment notation. The largest positive 
number that can be represented is 
one less than that. 


Тһе DataTrack" Floppy Disk Drives 
from Сите. Distributed by ASAD 


The DataTrak™ 5 double-sided double-density drive uses state-of- 
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 51/4" media. 

Qume’s independent head load yields wear characteristics far 
superior to competitive drives. This superior wear performance pro- 
duces savings on both diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shaft characteristics, optimizes operator efficiency and reduces process- 
ing time for end-users. 

And DataTrak’s unique modular design means simplified field servic- 
ing for you and your customers. 


Design Features 
Expanded storage capacity % Two-sided, double density 


Proven head carriage assembly * Ceramic head with tunnel erase e 
Dual-head flex mounting arrangement * Superior head load dynamics 


Precise lead screw actuator * Fast access time- 12 ms track-to-track e 
Low friction and minimum wear * Low power dissipation 


Additional features е Industry standard 5/4” media format ® ISO stan- 
dard write protect е Door lock out for media protection е Requires DC 
voltage only е Daisy Chain up to 4 drives е Heads load on command 


independent of loading media The DataTrack ” 5 


Product Specifications 


Performance Specifications * Capacity: Unformatted: 437.5K or 500K bytes; Qume Formatted: 286.7K or 327.7K bytes * Recording Dens- 
ity: 5456 BPI ® Track Density: 48 ТРІ е Cylinders: 35 or 40 е Tracks: 70 or 80 e Recording Method: FM or MFM e Rotational Speed: 300 RPM 
e Transfer Rate: 250K bits/second * Latency (avg.): 100 ms * Access Time: Track-to-track 12 ms; Settling 15 ms * Head Load Time: 50 ms 


The DataTrak™ 8 double-sided double-density drive uses state-of- 
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 51/4” media. 

Qume's innovative approach to controlling head load dynamics 
yields wear characteristics far superior to competitive drives. In indepen- 
dent evaluation, DataTrak 8 is setting industry standards for tap test per- 
formance. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shift characteristics, optimizes operator efficiency and reduces process- 
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic- 
ing for you and your customers. 


Design Features 
Expanded storage capacity * Two-sided, double density 


Fully IBM compatible • IBM 3740 and System 32 drives е ІВМ 3600 
and 4964 drives * [BM System 34 drives 


Proven head carriage assembly * Ceramic head with tunnel erase * 
Dual-head flex mounting arrangement ® Superior head load dynamics 


Fast, precise steel belt drive © Fast access time-3 ms track-to-track e 
Low friction and minimum wear * Low power dissipation 


TM Additional features ® [SO standard write protect € Programmable door 
The DataTrack 8 lock * Negative DC voltage not required * Daisy Chain up to 4 drives * 
Side-by-side mounting in standard 19" RETMA rack e Compatible with 

Shugart SA850/SA851 


Product Specifications 


Performance Specifications е Capacity: Unformatted: 1.6 Mbytes/disk; IBM Format: 1.2 M/bytes/disk * Recording Density: 6816 ВРІ © 
Track Density: 48 TPI е Cylinders: 77 е Tracks: 154 * Recording Method: MFM е Rotational Speed: 360 RPM е Transfer Rate: 500K bits/sec- 
ond * Latency (avg.): 83 ms * Access Time: Track-to-track 3 ms; mi 15 ms; Average 91 ms е Head Load Time: 35 ms e Disk: Diskette 2D 
or equivalent 


š AUTHORIZED DISTRIBUTOR FOR QUME 
asa computer. , 1198 E. Willow CALL FOR PRICE AND DELIVERY 
products, inc. ^ Signal Hill, CA 90806 (800) 421-7701 or (213) 595-6431 (n Calltornia) 
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Print Your Own Bar Codes 


UPC Bar Codes 


With the 
Centronics 737 


John Anderson, 149 Cliffside Dr, Wilmington NC 28403 


Hewlett-Packard's introduction of a less-than-$100 
bar-code reader will certainly increase interest in bar 
codes as a viable means of transporting program listings 
through the printed media. But reading bar codes is not 
enough. To maximize their usefulness, we must be able to 
generate them as well: only then will creative applica- 
tions begin to emerge. There must be numerous instances 
where keyboard input to small-business data-processing 
systems can be replaced with bar-code input. 

My interest in bar codes arose from a need for simple 
data entry in an educational application. The problem re- 
quired easy generation as well as easy reading of bar 
codes. To generate bar code, you must be able to produce 
vertical lines and spaces of equal (or approximately 
equal) width. This can, of course, be done with a plotter 
or a high-resolution graphics printer. Or, it can be done 
with a low-cost, dot-matrix, proportional-spacing 
printer, such as the Centronics 737. 

[ had a Centronics 737, so I began to experiment with 
producing bar codes, and found that the printer can be 
used quite effectively. The Centronics 737 produces a 
high-density dot-matrix print in the proportional-spacing 
mode. With the concatenation symbol (|) as the basic ver- 
tical bar, the printer can be directed to backspace dot by 
dot, allowing the compression of vertical bars into a solid 
bar of variable width. 

Text continued on page 276 


PAPERBYTE® Bar 
Codes With Integral 
Data Systems Printers 


Dr G Louis, OB/GYN Dept, St Michael's Hospital, 30 Bond St, 
Toronto M5B 1W8 Canada 


The advent of Hewlett-Packard's low-cost bar-code 
reader, HEDS-3000, makes it possible to consider soft- 
ware distribution in machine-readable form via the 
printed page. The bar-code reader (described in Carl 
Helmers' editorial, "Bar Codes, Revisited...," April 1980 
BYTE, page 6) can be interfaced to a computer for 
slightly more than $100. 

This article will describe a program that uses the 
graphics plotting option of an Integral Data IP-225 (or 
IDS-440) printer to produce bar code. (The IP-225 sells 
for about $1000.) The format is the PAPERBYTE® for- 
mat, described in Ken Budnick's book, Bar-Code Loader 
(Peterborough NH: BYTE Books, 1977). 

In graphics mode, the Integral Data printers allow 
column by column control of the image printed. Each 
column is 7 dots high, and each dot is controlled by the 
corresponding bit in the byte of data sent. For example, if 
you send a question mark (hexadecimal 3F) to the printer 
while in graphics mode, a vertical bar of 6 dots is printed. 
If you send a NUL (0), the printer leaves a blank that is 1 
dot-width across. This takes care of O bits and spaces. 
One bits (double-width bars) are simply printed as two 
question marks side by side. The bar-code loader pro- 
gram by Ken Budnick has software filtering to correct 
dropouts (white spots on the bars) and blotches (black 
dots in the spaces), and it also proves adequate to deal 


Text continued on page 230 


Editor's Note: When we put the Hewlett-Packard HEDS-3000 bar-code wand on the cover of the April 1980 BYTE, we believed that the only 
major obstacle to the widespread use ef bar codes--lack of a reliable wand at an affordable price—had been eliminated. You couldn't make your 
own bar codes (we thought), but you could read them. In the January 1981 BYTE, we published an article that showed how to make HP-41C bar 
codes on anexpensive Diablo 1650 printer (see "Generating Bar Codes in the Hewlett-Packard Format," by Thomas McNeal, January 1981 BYTE. 


page 148). But few people have such an expensive printer, and (we thought) most people still couldn't make their own bar codes. 

We were wrong. The two articles above show two different formats of bar codes produced on two different dot-matrix printers, All of the work 
is done in the software; the hardware only has to generate a thin vertical bar and place it anywhere on a line. With the proper bar-code reading 
software, even bar codes made with dot-matrix printers can be consistently and reliably read....GW 
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жалы а анын tn ET 
TR5-809 MODEL ІІ OWNERS 


We think our disk system for 
expanding your capacity is just 
as good as theirs - and we know 
if costs much less... 


COMPLETE SYSTEMS E o Au. 
AND COMPONENTS" 
TRS-809 MOD Ш SYSTEM ` 
with 2 | 
disk drives $ 
Ta 14,895 
OFF LIST PRICE F d 
16K RAM, Model Ili Вазіс.................. ‘899 АЖЫЛЫ. 
MTI DISK DRIVES for MODEL III | i | = o" 
_ НИИ "he 
D) ED Ре 5279 
Wa, = c ааа Wha, 5379 
ЖЕГЕЛИЕМІ аа ааваа 


New low cost internal disk kit avail- 
ілесті шінің w able to expand your storage capability. | 
ee With this kit, now, you may expand | 
your Model Ill computer up to four МП | 
Жашын ОЕШ. у гаа чучеш ov aa ; 40 track disk drives, giving 175,000 
Microline Se 2. yu ee A | bytes of storage per drive fora total of 
ЫЗ ЕСЕ ЛАК a ee re ee ғ | ТООК 
n З The kit includes опе 40 track disk 
РИ drive, controller, power supply, cables, 
V—— mounting hardware and installation 
Bionic tica И documentation. 


e ee a4 


 ———— , Manufacturer Direct 
Save 5% Off with Purchase of MOD ІІ System or Disk Drive расе 


MICROCOMPUTER TECHNOLOGY, INC. 


3304 W. MACARTHUR, SANTA ANA, CA 92704 
* PHONE (714) 979-9923 ж TELEX #678401TAB IRIN 


*Uses МП Memory, Disk Drives & Components 


ETE 
(R) TRS-809 IS A REGISTERED TRADEMARK j ica тит ц еа. TR 
OF TANDY CORPORATION | EF $. ASK FOR FREE CATALOG | 
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Text continued from column 2, page 228: 
with the tiny white spaces left between the dots in the 


double-width bars. The only restriction is that the printer 
ribbon must be in good condition; otherwise, the contrast 
between bar and space will not be sufficient for a reliable 


wand reading. 
The program in listing 1 prints bar code from data in 


memory with start and stop addresses specified by the 
user. Tiny Pascal as described by K-M Chung and H 
Yuen (see reference 2) and implemented by me in 8080 


assembly language (see reference 4) was used for this 
routine. Those who are unfamiliar with Pascal should 
have little difficulty following the algorithm: readability 
is one of the most important advantages of Pascal. Two 
minor points may give some trouble to BASIC pro- 
grammers: percent signs (%) associated with numbers or 
variables indicate that the number or variable is ex- 
pressed in hexadecimal, and the CASE X OF... statement 
is used to choose from among options to be executed 
depending on the value of X. However, interested readers 


Figure 1: Bar-code representation of part of listing 1, made on an Integral Data Systems 1Р-225. 


RAR-COIE PRIHTER -- SOURCE LIST -- 800624 


0000 
0015 
0027 
ÜZE 


Listing 1: Tiny Pascal source listing for a program that will 
generate printed bar codes from data in memory. Translation 
into BASIC or assembly language should prove fairly simple, 
even if the user is unfamiliar with Pascal. 


$010 2 ЖЖЖ EAR-COLDE PRINTER РКОСКАМ 


0020 FOR INTEGRAL DATA ІР-225 (440) WITH GRAPHICS 

0030 EY ПК. С. LOUIS 

0040 OB/GYN ПЕРТ. ғ, ST, MICHAEL’S HOSPITAL 

0050 50 BOND STREET» TORONTO: CANALA MSR 1W8 

0060 800501, LAST МОПТЕТЕЙ 800624 

0070 2 

0080 CONST МАХВАК= 400 2 MAX UNIT WIDTHS FER FRAME 3; 

0090 РКІМТ-Х85А 2 DIRECTS OUTPUT TO FRINTER 3; 

0100 МОРКІНТ-284С 3 NO OUTPUT TO PRINTER 3; 

0110 DEL-127: САМ=24; ҒҒ-12; СК=13; TAR=9s 2 ASCII CTL } 
0120 FLOT-3: FLTESCAP=35 NORMLFRT=2s 2 FLOT MODE CTL } 
0130 CFI12-30 2 SET PRINTER DENSITY 12 CHAR/IN 3; 
0140 CPIMAX=31 2 SET MAXIMUM DENSITY FOR FLOTTING 3; 
0150 

0160 VAR I 2 GENERAL-FURFOSE ІМПЕХ 9, 


0170 IFT 2 CHARACTER INFUT 3, 

0180 АЕЗРЫЙС 2 TRUE IF ABSOLUTE ADDRESSING CALLED FOR 3, 
0190 ORIGIN 2 ADDRESS OF 1ST КҮТЕ ТО RE CODED 9; 

0200 LASTRYTE 9 ADDRESS OF LAST BYTE TO CODE 9% 

0210 POINTER 2 ADDRESS OF NEXT BYTE TO COLE 2; 

022 FRAMEIN 2 VALUE OF ІП BYTE Of NEXT FRAME 2: 

0230 INTEGERS 

0240 JORNAME: ARRAY [531 OF INTEGER; 

0250 


0260 FUNC UFRAME ¢(STARTsSTOP ); 
0270 2 WRITE ONE FRAME ВЕСТУМТМС AT START АМП ENDING 


0280 AT STOP OR WHEN THE РАСЕ IS FULL» WHICHEVER 15 
0290 FIRSTS RETURN THE ADDRESS OF THE RYTE FOLLOWINC 
0300 THE ONE LAST ENCODED 2 

0310 CONST SYNC=29& 3 FIRST BYTE OF EVERY FRAME 2: 
0320 VAR AESCK 2 TRUE IF AN ABSOLUTE ANDRESS IS WANTED 3: 
0330 КАКСМТ 2 NUMBER OF UNIT WIDTHS IN FRAME >, 
0340 CRSUM 3 HEX CHECKSUM 23: 

0350 FRAMELEN 2 NUMBER OF ВУТЕЗ IN FRAME Э» 
0360 I 2 GENERAL-FURFOSE INDEX 9% 

0370 INTEGERS 

0380 


0390 PROC WHYTE ( VALUE ); 
0400 2 WRITE КАК CODE FOR 8 LSE'S OF "VALUE" 3 


0410 VAR RUF; Е INTEGER; 

0420 КЕСІМ 

0430 RUF = VALUE АМИ 255; 

0440 FOR I := 1 TO 8 ІП BEGIN 

0450 WRITE (SPACE: ВИК); IF BUF > 127 THEN WRITE (ПАК 25 
0460 RUF = (RUF SHL 1) AND 255 END 

0470 ЕМИ; 

0480 


0490 FUNC SCANBYTE (VALUE }; 
0500 2 RETURN THE NUMBER OF UNIT WIDTHS HLLIEI TO WRITE 


0510 RAR COLE FOR 8 15875 OF "VALUE" 3 

0520 VAR RUF: CNTs I; ТМТЕСЕК; 

0530 BEGIN 

0540 EUF = VALUE AND 255: CNT tr Gi 

0550 FOR I $= 1 TO 8 TID BEGIN 

0560 СМТ $= СМТ+2; IF RUF > 127 THEN CNT += СМТУЕ; 
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Vp E ELLE ERREUR ЕН UE E 


Tut EE LO ELE ERE Me COC ERREUR 
Hi uror EE HE ОЦИ SEHE HE E EHE EHE LESE LEUTE LE LH ESC LET DHT HE LE LUCE HIER ESSENT CG 


E HC o LE HH EUH LL LMU HE HH t HH LL HH SH LH EHE HE EHE ИИН НЕЕ RURAR ТИ НЕН 


0570 2 ONE SFACE + ONE ВАК» + ONE MORC BAR IF БІТ ID 1 3 
0580 EUF $5 С BUF SHL 1) AND 255 ENDS 

0590 SCANBYTE t= CNT ЕМІ; 

0600 


0610 КЕСІМ 92 WFRAME 2 

0620 ABSCK = ñRSFLñG AND (START <= STOP): 

0630 WRITE (CF1I12); 

0640 IF ARSFLAG THEN WRITE (STARTS ) 

0650 ELSE WRITE ( 5ТАКТ-ОКТСТМЯ >; 

0660 WRITE CTAB:CFIMAX:PLOTO: ЫВУТЕ (SYNC) FRAMELEN t= 0; 
0670 IF AKSCK THEM ВЕСТ 


0680 CKSUM {= (START SHR 8) + (START AND 255); 

0690 KARCNT :- SCANERYTE (START SHR 8) 4 SCANEYTE (START) 
0700 ЕМІ 

0710 ELSE КЕСІМ CKSUM %- GF BARCNT t= 0 ЕМ; 

0720 IF START <= STOP THEN REPEAT 

0730 I = МЕМ CSTART + FRAHELENJ: CKSUM t= CKSUM + I; 

0740 .ВАКСМТ = ВАКСМТ 4 SCANEYTE (I); 

0759 FRAMELEN іг FRAMELEN + 1 


0760 UNTIL СВАКСМТ > MAXEAR-24) ОК (START+FRAMELEN г STOF41)i 
0770 IF ABSCK THEN FRAMELEN t= FRAMELEN12; 

0780 CKSUM {= 256 ~ CCCKSUM + ЕРАМЕТИ + FRAMELEN) АНИ 255); 
0790 ШЕҮТЕ (СКОМ D): UBYTE СЕКАМЕТИ); WHYTE CFRAMELEN ); 

0800 IF AKSCK THEN RECIN 


0810 UBYTE C START SHR 8): WRYTE (START DF 
0820 FRAMELEN += FRAMELEN-2 ENDS 

0830 FOR I $= 1 TO FRAMELEN 00 

0840 WEYTE (MEM LSTART 4 I - 11); 


0850 WRITE (SPACE: ВАК; РЕТЕЗСАР, NORHLFRT; СРІ12; CR); 
0860 ШҒКАМЕ t= START + FRAMELEN 


0870 ЕМП; 
0880 
0890 BEGIN 2 ЖЖЖ MAIN PROGRAM ЖЖЖ 3 i 


0900 CALL (NOPRINTO: I i7 O35 

0910 WRITE (FFs’RAR-CODE PRINTER’ СК. Ке“ ӘСЕ NAMES 004 
0920 WHILE I < 53 ПО KEGIN 

0930 READ (ТРТ); CASE IFT OF 


(1940 DEL: ІРІ > ТНЕК ВЕСТН WRITE < IFT); I i* 1-1 END: 
0950 CoN: WHILE I > Q BO ВЕСТ WRITE (DEL): I 55 І-1 END 
0950 ELSE KEGIN f 

0970 WRITE (1РТ); JOBNANE EIJ іг IPT: I $: 141; 

0980 IF ТЕТ = CR THEM I = 53 > TO CET OUT OF LOOF 3 CNH 
0990 ENT 2 CASE 2 

1000 ENI 2 WHILE 9% JORNAME Е531 = СК; 


1010 WRITE {CR START ADRESS: “); READ CORICINZOs: 

1020 WRITE (СК»”ЕМІ &DIIRESS? 7“); READ CLASTBYTES b: 

1030 WRITE ( CR;^SPFECIFY AESOLUTE ANDRESSES? ^"); 

1040 КЕРЕЙТ READ (IFT) UNTIL (IFT = *Y' ) ОБ CIFT г “NW D5 
1050 WRITE ( IPT); ABRSFLAC t= «ІРТ"”ҮУЭ; 

1060 CALL (PRINT); WRITE (CPI12); I te -1: 

1070 REPEAT I i- 141; WRITE ( JORBNAME EIJ) 

1080 UNTIL JORNAME CIJ = СК; WRITE «СКО? 

1090 FOINTER = ORIGIN; FRAMEID t= Q$ 

1100 КЕРЕАТ 

1110 FOINTER {= UFRAME (POINTER; 1 /35ТВҮТЕ); 

1120 ҒКЕМЕІП i= FRAMEIIM1:; 

11306 IF (à = FR^MEID МОП 55) 6ND (POINTER 57 LASTRYTE ) 


1140 THEN BEGIN WRITE (FF); 1 $: ~li 
1150 КЕРЕЙТ I è= 1+1; WRITE (JOLDNMOPE CII) 
1160 UNTIL JOBNAME CIJ > СК; WRITE (CR) CRO 


1170 UNTIL FOINTER > LASTEYTLS ' 
1180 FOINTER :- WFRAME (POINTERs 6) 
1190 WRITE (ЕЕ); CALL (NOPRINT ) 
1200 END. 2 MAIN PROGRAM 3 


2 WRITE EOF FRAME 2 
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Neither do we. 


The low price 15 deceiving. Synertek Systems Corpo- 
ration allows no compromise in the versatility, reliabil- 
Ку, and quality of the KTM-3. 

This complete, low-cost terminal offers no-frills, solid 
performance. With its power supply and connecting 
cables, the KTM-3 requires only a CRT monitor or tele- 
vision screen to provide a functioning system for data 
entry and display. 

The KTM-3 incorporates all the latest features of 
standard terminals such as: 

* Choice of character screen size: 
24 x80 characters in the КТМ-3/80 
24х40 characters in the KTM-3 

* 11010 19.2K baud 


Dealer inquiries invited, 


When Stein 
builds geeoncert дгапа абу dont 
сә фготісе on quet 


у. 


7х9 character matrix т ап 8х10 field 
“CAPS LOCK” key 

128 ASCII characters with descenders 

Full and half duplex with modem control 
Built-in power supply and cables included 
Scrolling and full cursor control 

Display of framing and parity errors 


* Auto key-repeat 


Debug mode (Display of control characters] 
Built-in diagnostics 
50/60 Hz operation with 220 volt version available 


STARTING AT $389, 
OUR PRICE WILL BE MUSIC TO YOUR EARS. 


Synertek 

вв Systems 

mill Corporation 

150 5. Wolfe Road Sunnyvale, CA 94086 
Telephone: (408] 988-5689 

TW/X: 910-338-0135 


TOLL FREE OUTSIDE CAL. 1(800)421-0347, 1(800)423-5886 
C commodore 


Call for latest price on: 


CBM 5000 
Business computer 
CBM 2001 
Business computer 
CEM 2001 


Introducing The 
МЕС Personal Computer CEM $050 

| CBM Voice Dual Drive 
Synthesizer Floppy Disk 


Here is THE computer fram MEC 16K-C all 
Centronics and Н5232 interfaces are 32K-Call 
standard. Up to 64 K (RAM). SEND FOR 48K-Call 


PRICE АМО INFO., OR CALL TOLL FREE! 


monitors 
8“ Black and white. Only $185. 
Also avaliable іп Sanyo 


12" Black and white. 
15" Black and white. 


TRS-80* 


All TRS-BO Compatible Hardware 
and Software. Call us and tell us what 
you need! TRS 80 is a trademark of Tandy Corp. 


print wheels and thimbles 


toll free 


Call today and be the 
firstto have the most 
powartut professional 
computer in its class! 


ATAR 825 
Printer..$799 


Huge selection for Qume, Olabio, 
NEC. Plastic or metal. 
Call 1-800-421-0347. 


apple cards 
Hi-Speed Serial Interface Call 
Communications Interface Call 
Parailel Printer Interface Call 
Centronics Printer Interface Call 
Hobby/Prototype Call 
integer Basic Firmware Call Everything that 400 has plus Basic 


Language Cartridge. 16K memory (ex- 


Applesoft Firmware *® 
or pandable to 48K). Only $798. 


Bonus 8K Memory Module good tili 
QV 12/21/80. 


Alari Program Recorder. Only $88.95 
Atari Expansion Memory. BK $89.95 


16K $159. 
ЗЕ apple || 
inventory control system 


The first truly professional system 
that can tackle up to 8,100 Items, 
transaction register/audit trail, те 
ventory status report, re-order 
report, keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 


STORE 


Letter quality high speed printer, bi- 
directional, high resolution plot- 
ting, graphics. 

RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 


Paper Tiger (1P440) $949. 
With Graphics 
AnadexDP9500 $1445 
DP8000 $849. 
Epson MX 80 $645. 


fast data retrieval. Minimum hard- 
ware requirements: Apple Il Plus 
with 4BK, one disk drive and BO 
column printer. Available also for 
the new DOS 3.3. 


dysan diskettes 


DATA SYSTEMS | 
Smart Video Terminal. ame 


ГИ RN 
ag! miaa 
$4.50 ва. 
3740/10 sü! лий den 
“мы 
в" {Bor пі Ë) 
130471 кой масы, 
107,1 10 вакш. 
105/1 18 geciors 94.56 wz. 


CALL FOR Ë 
FREE CATALOG 


1i his | 16K ВАМ | 
The HP-B4 is a powerful Би! ol в 330.05 
BASIC language computer 
complete wilh keyboard, 
CRT display, punim. and 
lapo crise = А їп one cam 
pad unn. aay 
Prices subject to change without 
notice. Please allow ample time for 
checks to clear. Please add 2% for 
shipping and handling. California 
residents please add 6% sales tax. 
Sorry, no COD. 15818 Hawthorne Blvd, 
Copyngei 1980 MICRO Business World Lawndale, CA 90250 


" US. and ізет тал Dealer 
Immediate response to your orders ТИГУ | 
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Micromodem 100 Call. = 
Micromodem И Only $325 


in California Call (213) 996-2252 


MICRO 


BUSINESS WORLD” 
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should find it easy to adapt this routine to their own 
favorite languages and printers. Figure 1 shows the 
textually-encoded bar-code representation of a portion of 
listing 1. 

The program need not be used exclusively for software 
distribution. Transfer of data of any kind between com- 
puters with incompatible mass-storage devices is easy if 
the source computer can create bar code and the recipient 
can read it. In addition, cheap, compact, archival storage 
of seldom-used information is possible if the length of 
files and frequency of use are such that entry via the 
wand is not unreasonably tedious. 

Lest there be any doubt about the suitability of this 
program for use in software distribution, I will conclude 
by mentioning a recent experiment. I produced the bar- 
code listing (partially reproduced in figure 1) and 
photocopied it on a high-quality electrostatic 
photocopier. Both the original and the copy were 
scanned five times with the bar-code wand. I counted the 
number of passes needed to read each line and calculated 
the average. For the original and the copy, 1.1 and 1.3 
passes with the wand sufficed to obtain a good read. 
Total time to enter the code ranged from 10 to 15 
minutes, but this time could be decreased if a portable 
drafting tool or a T-square were used instead of a ruler to 
guide the wand across the page. The most time-con- 
suming step in the entry process involved alignment of 
the ruler. Clearly, it is perfectly feasible to use this 
method to distribute machine-readable code on paper. № 
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BYTE's Bugs 


Richard T Gagnon 

R T Gagnon Associates 

210 W Tienken 

Rochester MI 48063 

Mr Gagnon is correct: our 

phoneme spectrum was in- 
` verted, Thanks for setting us 

upright... CMB 


Upside-Down 
Static Phoneme 


Right in the middle of “Ar- 
ticulate Automata,” there's 
an upside-down vowel spec- 
trum! (See photo 3, page 170, 
February 1981 BYTE.) 


| | 
| 
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THING HAPPENED 


ON OUR WAY 


TO GROWTH. 


A year ago, the course for Marot 
software Systems, пс. was clear. 
We were on our way to becoming 
the world's best source for software. 
And we were going to accomplish 
that by distributing only the operating 
system and the application software 
that brought out the best in micro- 
computers. That was Our course... 
and, in all modesty, we were most 
successful. 

That's when something funny 
happened. The dealers, consultants 
and computer users with whom we 
had relationships began asking — 
and then demanding — that we at 
Marot apply our expertise and 
follow-through to the supply of 
reliable, quality-oriented hardware 
and complete computer systems. 
systems that could solve specific 
problems in data-based manage- 
ment and analysis for business, law, 
medicine, science and government. 


Here are the products distributed by 
Marot Systems, Inc. Please check 
items of interest and return this 
coupon to: 


Marot Systems, Inc. 

310 Madison Avenue, Suite 408 

New York, New York 10017 

(212) 661-8550 

TWX 710-581-2477 

Please send me more information on 

the following: 

Operating System 

О OASIS? — The mini-like single 
and multi-user machine- 
independent operating system 
for 280 commercial applications 
and serious programmers. 


Circle 228 on inquiry card. 


Here's the hardware 
we now distribute: 


ONY X —Extremely powerful and reliable 
5-user Z80-based micro, with 10 or 20 
Mb hard disk and integral tape sub- 
System. Also available: 16 bit Z8000 
operating UNIXTM Version 7, with up to 
1 Mb RAM for as many as 8 users. 10 
or 18 Mb hard disk with integral tape 
subsystem and additiona! storage 
available. 


ALTOS — Cost-effective floppy disk 
system, 208 K RAM for up to 4 users. 


Expansion to 58 Mb hard disk with tape 
backup available. 


Ш\Ш\[ 


ШІ | | 
III || 


ШШ SYSTEMS 


YOUR EASTERN SOURCE 
Software 


O MAGIC WANDTM — The most usable fuli- 
feature word processing system with 
extremely powerful text-formatting features. 

(1 MAROT'S MAILING LIST PROGRAM — 
Maintains up to 65,000 entries 
in zip and name order, by ISAM files. 

[] COMPLETE BUSINESS PACKAGES — In 
standard ANS! '74 COBOL. Five module 
accounts receivable, accounts payable, 
general ledger, payroll, order entry/inventory 
plus financial modeling and job costing. 

[] ESQ-1TM — Time and billing system for the 
legal profession. 

С] MAROT'S OFFICE APPOINTMENT 
SCHEDULER — Maintains complete office 
diary, with ability to compare schedules. 


Name Title 
Company 

Address 

City/State/Zip Phone ( ) 


The marketplace told us of the 
need for support, too. Of the gap 
that existed in matching hardware, 
operating systems and software to 
application requirements. And of the 
need for assistance in evaluating 
options available to meet those 
requirements. 

So, we thoroughly searched and 
found the best hardware we could 
distribute. 

As aresult, Marot Software 
systems, Inc. has become Marot 
systems, Inc. It’s the one company 
you can rely on to handle total 
computer needs: from hardware, 
software, operating systems and 
support to total computer solutions. 

№ you're a computer dealer or a 
computer consultant, Marot's total 
backup and support could be the 
special something you need to make 
your operation grow. Call or write 
us today. 


Hardware 


O ONYX 

[] ALTOS 

[] CORVUS HARD DISKS — 10 or 
20 Mb, available for many 
computers including Tandy's 
TRS- 809 Mad II 

[] PERKIN-ELMER TERMINALS 

О TELEVIDEO® TERMINALS 

[] XEROX9 PRINTERS 


| am а O computer dealer 
O computer consultant 
O computer user 


Е5О-1 is a trademark of Micro 
Information Systerns. Inc. 
TRS-80 is a trademark of Tandy Corp. 
OASIS is a product of Phase One 

Systems. 
MAGIC WAND is a trademark of 
Smail Business Applications Inc. 
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HOW TO MAKE THE 


STARWRITER 25 


в 


4 
- 
4 


f 


The Starwriter'" Daisy Wheel 
25 cps printer. 

Theres one big difference between the 
Starwriter 25 and most other letter-quality 
printers: 

About a grand. (Less.) 

And yet it has some features —like painless 
interfacing—that are hard to find at amy price. 
For instance: 

Using a 96-character wheel, the C. Itoh 
Starwriter 25 produces excellent letter-quality 
printingon three sharp copies with up to 163 col- 
umns, and offers the most precise character- 
placement available for outstanding print 
performance. 

The Starwriter 25 comes complete and ready- 
to-use, requiring no changes in hardware or soft- 
ware. It uses easily available, Diablo-compatible 
ribbon cartridges and daisy wheels, andis "plug- 
in" compatible with a wide variety of systems. 

It also comes with a 3-month warranty from 
C. Itoh on parts and labor; supported by one of 


the best service organizations in the industry. 
It can be yours for about $1, 895. See your 
nearest dealer for details. 


WORD-PROCESSINGPRINTER 
COMPATIDLE WITH YOUR 
APPLE, PET, TRS-80, 
OR BUSINESS SYSTEM: 


- Р: з 
Za ad ч е. hu 
r — = - шщ 
Ра l x= 
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Leading Edge Products, Inc., 
225 Turnplke Street, 
Canton, Massachusetts 02021 


Dear Leading Edge: 

The idea of saving $1,000 doesn't bother me, so 
l'dlike to see my nearest dealer for details. 
Now, ifTjust knew who he was. . . 


Name 
Title 
Company 
Street 
City 
State: 
Phone: Area Code 


йз. 


— № 


LEADING 
EDGE. 


Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ са toll free 1-800-343-6833 
In Massachusetts, callcollect(617) 828-8150. Telex 951-624 
Dealers, see us at the NCC show, Booth No. 5720/5722. 


B-5 


STEP 4. PLUG IT IN. 


(THERE IS NO STEP #2.) 


TRS-80 Models | & 111 


SuperSoft LISP allows the TRS-80 to become 
Та complete Artificial Intelligence laboratory! It 
| is the tool that takes you to the frontier of Com- 
puter Science. 

| The SuperSoft LISP is a complete and full im- 
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS-80 graphics. Below are some features: 


е Runs in 16k level И (with only 6K overhead) 

е Fully implements atom property list structure. 

e PROG is supported. 

® FUNARG device is implemented. 

e Efficient garbage collection. 

е Complete with LISP editor and trace. 

e Allows complete range of single precision 
numeric data. 

е Works with old as well as new ROMs. 

е Contains 97 functions. 

е Sample Programs. 


The LISP package is supplied on tape or 
discette and with a complete user manual. 


cassette version: $75.00 
(requires 16K level 11) 
Disk version: $100.00 


(requires 16K disk) 
(manual only: $15.00) 


All Orders and General Information: шш 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


Supersoft 


First in Software пахи 
TRS-80 TRADEMARK TANDY CORP 
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Faster BASIC for the 
Ohio Scientific 


John A Sauter, Department of Biochemistry 
5426 Med Sci I, University of Michigan, Ann Arbor MI 48109 


“I don't believe it! The guy who wrote this program 
didn't know what he was doing." How many times have 
you seen a program and said that? Well, I never thought I 


‚ would say it while looking at the Microsoft multiplica- 


tion routines written for Ohio Scientific's BASIC. 

Multiplication routines written in software are slow, 
especially when accurate to 9 digits. Programmers are 
always trying to optimize mathematical routines for 
speed. That's why I was surprised that the main loop for 
the multiplication routine contained line after line of inef- 
ficient instructions. 

To comprehend the problem, you need to understand 
how a software multiplication routine works. For 
multiplication of large numbers, the process is similar to 
the longhand method taught in school. The two numbers 
to be multiplied, the multiplier and the multiplicand, are 
stored in the floating-point accumulator and the alternate 
floating-point accumulator, respectively. These ac- 
cumulators are usually 4 to 5 bytes in length and 
preferably located in page 0 memory. The low bit of the 
multiplier is checked to see if it is set: if it is, the multipli- 
cand is added to the product (initially 0); if it is not, no 
addition occurs. 

Next, both the multiplier and the product are shifted 1 
bit right (or, alternately, the multiplier is shifted right and 
the multiplicand is shifted left) and the low bit on the 
multiplier is checked again. This process is repeated for 
each bit in the multiplier. Four bytes are required for 9 
digits of precision: a great deal of bit shifting must go on. 
In fact, the bit shifting uses most of the time required for 
a multiplication routine. 

Fortunately, there is a convenient instruction in the 
6502 microprocessor for shifting several contiguous bytes 
1 bit to the right. The ROR instruction shifts a byte 1 bit 
to the right, with the carry shifted into the high-order bit, 
and the low-order bit of the byte shifted into the carry. 
Successive executions of the ROR instruction on con- 
tiguous bytes will shift all of the bytes 1 bit to the right, 
with the low bit of 1 byte shifting into the high bit of the 
next. 

Listing 1 contains a portion of the Microsoft multipli- 
cation routine for the 6502. It is part of the routine that 
shifts the product 1 bit right. This sequence is repeated 
four more times in the subroutine, and requires a total 
time of 85 ws (with a 1 MHz clock rate while assuming 


High resolution, dot 
addressable graphics with 
vertical resolution of 72 dots 
per inch and up to 82 dots 
per inch horizontal 
resolution. 


Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on the market today." 


Integrated Paper Handling System 
Dual tractor/friction feed allows use of pin feed, 
roll or single sheet paper. 


Versatile interface 

Data input from most computers can be sup- 
ported by the 88C. RS232C serial and Cen- 
tronics® type parallel is standard. Options can 
be added for current loop, IEEE 488 and high 
Speed serial inputs. 


The Features Lead 


"Q.T." cover reduces noise 
to an office comfort level. 
This is an optional feature 
to our standard sound dead- 
ening case. 


1K standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 


Letter Quality Capability 
The 88G provides a selectable 11 x 7 Serif style 
dot matrix for correspondence printing. 


Cost Effective 

The 88G has more features than any other 
impact printer in its price class. First compare 
the quality of the 88G, then compare the price 
—the 88G wins! Single unit price is less than 
5800. 


"Optional 


Ampi Micro Peripherals, Inc. 4426 South Century Drive Salt Lake City, Utah 84107 (801) 263-3081 


The Printer People 


California VITEK (714) 744-8305 Colorado PLS Associates (303) 773-1218 Florida СМ! Distributors (305) 894-3354 Itttinols Coombs & Associates 
(312) 298-4830 Massachusetts Eastmark (617) 449-0050 Minnesota Bohlig & Associates (612) 922-7011 New Jersey Hansen & Hughes (201) 
652-7055 Oregon Microwave (503!620-8150 Utah PLS Associates (801)466-8729 Type-A-Line (801)521-5310 

international England Russet Instruments, Ltd. (0734) 868147 Telex: 849721 Phoenix Sigma International (602) 994-3435 Telex: 165-745 
Sigma France IER Tel. 333.67.81 Telex: 620-289 Canada Norango (416) 449-2761 
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Listing 1: Section of the multiplication routine from Microsoft's 
disk BASIC, written for Ohio Scientific computers. This section 
can be replaced with a single ROR instruction (ROR $73, where 
the dollar sign denotes a hexadecimal 73). The replacement ac- 
complishes the same task in much less time. 


LOC CODE MNEMONIC TIME (uS) 
1946 А9 80 LDA #$00 2 
1948 90 02 BCC $194C 3 
194A A9 80 LDA #$80 2 
194С 46 73 LSR $73 5 
194E 05 73 ORA $73 3 
1950 85 73 STA $73 3 


that, on the average, the instruction at hexadecimal 194A 
is executed only half of the time). This sequence is also in 
a loop that is repeated for all 8 bits of a multiplier byte, 
requiring a time of 680 us for each subroutine call. 
Finally, the subroutine is called four (sometimes five) 
times for each floating-point multiplication. Thus, a total 
of 2.72 ms is used for each floating-point multiplication. 
However, the entire listing can be replaced by the single 
instruction (ROR $73). This instruction requires only 5 ps 
to execute, for a total time of 800 ys for each floating- 
point multiplication: a saving of 1.92 ms for each call to 
the multiplication routine. 

My own tests with the changes have indicated that 
BASIC requires approximately 4.9 ms to complete a 
floating-point multiplication on a 9-digit number, 
whereas with the changes, it takes only 3.1 ms. This is an 
increase in speed of 37%! 


Listing 2: Part of a routine accessed by the addition and sub- 
traction routines in Ohio Scientific’s disk BASIC. This section 
can be replaced by the single instruction ROR $02, X. 


LOC CODE MNEMONIC TIME (uS) 
1854 A9 00 LDA #$00 2 
1856 90 02 BCC $185A 3 
1858 А9 80 LDA #$80 2 
185A 56 02 LSR $02,Х 6 
185C 15 02 ORA $02,X 4 
185E 95 02 STA $02,X 4 


Other routines that access the multiplication routines 
also execute more rapidly. For instance, the logarithm 
routine takes approximately 34.8 ms to complete a 
9-digit logarithm; with the changes, it takes only 
21.9 ms. This is also an increase in speed of 37%. 

Similar mistakes were found in a section of the nor- 
malization routine (starting at hexadecimal 1854) 
accessed by the addition and subtraction routines (see 
listing 2). This sequence is repeated two more times. It 
can all be replaced by the instruction ROR $02,X. 
Another interesting section of the routine occurs at hexa- 
decimal 1879 (see listing 3). This can be replaced by the 
instruction ROR A, which takes only 2 из to execute. The 
actual increase in speed for the addition and subtraction 
routines with the changes installed was too difficult to 
measure since the routines are fairly rapid compared to 
the BASIC loops and other program segments used to test 


From Ballet o» Broadway 


to Billiards in Dallas... 


. „ . people are — unique ways to use the Powerful SciTronics REMOTE CONTROLLER 


Whether it’s the intricate lighting for a Broadway Ballet or the sim- 
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 


Here's Why: 


Controls 256 BSR remote switches—not just 16 
Hardware driven—requires minimum software 
No ultrasonic link—prevents erratic operation 


5-100 CONTROLLER BOARD 
S-100 REAL TIME CLOCK BOARD 
ENCASED CONTROLLER 

(TRS-80, Apple |! etc.) 


ENCASED CONTROLLER & REAL 
TIME CLOCK (TRS-80, Apple II etc) · $269. 


APPLE !! CLOCK BOARD $129. 


send check SCilronics Inc. 
ог monay 523 S, Clewell St, Р.О. Box 5344 
order 1: ^ Bethlehem, РА 18015 

(215) 868-7220 
Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
PA residents add sales tax. COD's accepted. 


$159. 
$159. 
$184. 
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No BSR command module necessary 


Real Time Clock gives Remote Controller an added dimension! 


Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC/RTC combination can be used. 


Real Time Clocks feature: 


1 Lithium battery back-up : 

H Crystal controlled accuracy (.002%) 

[| Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 
[4 Complete software in BASIC to Set and Read clock 


Circle 360 on inquiry card. 


North Star Horizon 2 


2-5% Disk Drives 

32K Double Den 
Factory assem. & tested 
Factory guaranteed 

List 3095 


„ $2274 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-1-32K-DOUBLE DEN $2695 $1980 
HORIZON-2-32K-QUAD DENSITY 3595 2674 
HORIZON-2-64K-QUAD - HARD DISK 9329 7149 
HORIZON RAM ASSM 16K =$389. 
HORIZON RAM KIT SALE! 16K 2 $314 
HORIZON DISK DRIVE SALE DOUB DEN SAVE! 
NORTH STAR HARD DISK 18 Mb 4999 


32K = $469 
315 

$3929 

249 


PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 


SUPERBRAIN 


ZENITH 


i 
pen 
Ее 


SUPERBRAIN QD 64K 
List $3995 only $2995 


2-89 48K 
List $2895 only $2299 


ERMINALS 2-19 $725 
INTERTUBE III 


DIP-81 PRINTER only $395 


MICROTEK $675 


NEC PRINTER $2569 
TRACTOR, THIMBLE, RIBBON 


32K =$579 . 


only $725 | 


ITHACA INTERSYSTEMS 2A 


2-80А CPU 4 MHz 
64K Dynamic RAM 
Front panel 

V l/O—with interrupts 
FDCII Disk Controller 
20 slot motherboard 


List $3595 You Pay Only $2795 


PASCAL/Z + THE FASTEST PASCAL $375 


GET READY FOR ITHACA'S Z-8000 
8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 


MORROW 8" DISK 


DISCUS 2D + CP/M® 600K ONLY $938 
DISCUS 2 + 2 + CP/M? 1.2 MEGA B. $1259 


ADD DRIVES 2D = $650 2 + 2 = $975 


2D-DUAL + CP/M® 


ONLY $1555 


MORROW HARD DISK 


26,000,000 BYTES! 


LIST $4995 ONLY $3995 
CP/M? IS INCLUDED! 


SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64КА & T 4mHz 
$599 
SYSTEMS MEMORY 64K BANK SELECT 
$789 
CENTRAL DATA 64K RAM $599 
ITHACA MEMORY 8/16-bit 64K $845 
SEATTLE MEMORY 8/16 BIT 16K 4Mhz 
$275 
SSM KITS 2-80 CPU $221 
VIDEO BAD V83 4Mhz $412 
ANADEX PRINTER ОР-9500-1 $1349 
CATNOVATION MODEM $169 
TARBELL DISK CONTROLLERDD $445 
ЕСОМОНАМ 2АВК ASSM 5179 
NSSE 1-22 & P01 TERRIFIC PROGRAMS 
ONLY $10. EACH 
NORTHWORD 294 MAILMAN 234 
INFOMAN $364 


TARBELL COMPUTER-PHONE 


ACA-COSMAC VP-111 99 RCA-COSMAC 
VP-711 $199 
COLOR! RAINBOW 385 
SPECTRUM $289 
Е2-80 Machine Language Tutor $25 
EZ-CODER Transiates English to BASIC 
$71 
ECOSOFT FULL ACCOUNTING PKG 
$315 
BOX OF DISKETTES $29 
SECRETARY WORD PROCESSOR 
The Best! $99 
TEXTWRITER Ш Book Writing Program 
$112 
GOFAST NORTH STAR BASIC Speeder 
Upper $71 
Which Computers are BEST? 
BROCHURE FREE * 
North Star Documentation retundable 
wiHAZ $20 


AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


square 


American Computers 


919-889-4577 


KIVETT DR. JAMESTOWN N.C. 27282 


е CP/M Is a registered trademark of Digital Research, Inc. 
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Listing 3: Section from the normalization routine used by the 
addition and subtraction routines т Ohio Scientific's disk 
BASIC. This section can be replaced by the instruction ROR A. 


LOC CODE MNEMONIC TIME (uS) 
1879 08 PHP 3 
187A 4A LSR A 2 
187В 28 PLP 4 
187С 90 02 ВСС $1880 3 
187E 09 80 ORA #$80 2 
1880 CB INY 


them. I did notice that BASIC testing loops often 
executed approximately 10% faster with the changes. I 
attribute this to the faster addition routine. 

I suspected that the division routines would also con- 
tain errors, but discovered that the ROL instruction was 
used wherever it was needed. (The ROR instruction isn't 
necessary in division.) 

I immediately contacted Ohio Scientific and Microsoft 
to inform thetn of the problem. Both replied with an ex- 
planation that restored my faith in big-name software 
companies. Apparently, earlier versions of the 6502 
microprocessor did not include an ROR instruction, but 
as customer demand grew, MOS Technology incorpor- 
ated an ROR instruction in later versions of the 6502. Un- 
fortunately, some of the earlier Ohio Scientific computers 
had already been sold with the old microprocessor. 
Therefore, Microsoft wrote its BASIC without any ROR 


THUNDERCLOCK PLUS» 


instructions to make the software compatible with the 
earlier versions of the computer. Listings 1, 2, and 3 are 
actually macro expansions of the ROR instruction. 
[Macros are one-line pseudoinstructions placed in an 
assembly-language source listing. When processed, they 
are replaced by a (predefined) set of assembly-language 
instructions and assembled into machine lan- 
guage....GW] Microsoft assured me that this was done 
only for the KIM and Ohio Scientific computers. All 
other versions of 6502 BASIC were written using the 
ROR instruction. 

For those who have later versions of Ohio Scientific 
computers and don't have BASIC permanently stored in 
read-only memory, there is a way to change Ohio Scien- 
tific’s disk BASIC to use the ROR instruction. If you are 
using the OS-65D disk operating system; the program in 
listing 4 will permanently change your BASIC for 8-inch 
disks. It simply loads a part of the BASIC interpreter into 
memory, POKEs in the required changes, and stores the 
changed code back on disk. For 5-inch disks, statement 
80 should be changed to read: 


80 DISK!"CA 4200 03,1" 
and statement 150 should be: 


150 DISK!"SA 03,1— 4200/8" 


PUT TIME AND REMOTE 
CONTROL IN YOUR APPLE II 


The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 
real-time clock/calendar and an interface for the popular BSR X-10 Home Control System. 


The THUNDERCLOCK clock/calendar makes accurate time and date available to your programs: month, date, day-of-week, 
hour, minute, and second, in any of four software selectable formats. On-board batteries keep your THUNDERCLOCK 
running when your APPLE II is turned off - for up to four years before battery replacement. 

On-card 1K firmware makes reading or setting the time easy from APPLESOFT or INTEGER 

BASIC, PASCAL, or assembly language programs. And it provides software selectable 

interrupts at any of three rates: 64, 256, or 2048 interrupts/second. 


THE PLUS 
Add THUNDERWARE'S X-10 


ULTRASONIC INTERFACE OPTION to your 


THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can 

remotely control lights and appliances. A full 128 dim/bright levels. And a powerful disk 

software package! The THUNDERWARE SCHEDULER software lets you create schedules to 

control lights, appliances, security systems, or almost any other electrical device. The software ` e 

includes: SCUTIL- the SCHEDULER utilit y that lets you make or change а schedule, and SCHED- executes your schedules in 
real-time using the THUNDERCLOCK. SCHED runs in the ‘background’ so you сап run other programs in the ‘foreground’, 


The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 


software package, and good documentation! 


Available through your dealer. 


user's manual 


X-10 INTERFACE OPTION 


Suggested retail prices: 
THUNDERCLOCK PLUS 
Clock/calendar card with batteries and 


If your dealer doesn’t carry the 
THUNDERCLOCK PLUS: 
ORDER TOLL FREE (VISA/MC) CALL: 
800-227-6204 EXT 307 (Outside California) 


BSR X-10 is a trademark of BSR (USA) LTD. 
APPLE II is a trademark of APPLE COMPUTER, INC 
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BSR X-10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and 
user’s manual 

PASCAL SOFTWARE 

Disk with PASCAL interface for clock and 
X-10 interface, and user’s guide 
MANUALS ONLY, each 


California residents add 6% sales tax 


800-632-2131 EXT 307 (California Only) 


OR WRITE TO: 


` THUNDERWARE INCORPORATED 


P.O. Box 13322, Oakland, CA 94661 
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ec UC EOF "| € эта 
that's destined to be 
the head of the class! 


The Monroe Educational Computer 


What takes the Educational Computer to the head ofthe 
class is that somanyofits "standards wind up as costly 
"extras" on other microcomputers. Features like: 

e 96Kof system RAM including 32K of user RAM 

e over 320,000 bytes of built-in flexible disc storage 

e typewriter-style upper and lower case keyboard, 10- 


[run 


key numeric pad tar 


e 8-key row of user-definable keys providing 16 
additional keyboard functions 
е extended BASIC language 
e three serial RS232 ports for communications, = | | 
printers and peripherals МЕКЕННЕН wm 
e high and lowresolution color graphics with color text аара Р уту А. 
Monroe gives you much more than hardware. You will | =. _' АРУ, E ; 
have access to a full-range, Monroe-developed, af 
software library thatmakes this computer so versa- 
tile, so powerful, it will serve educational needs from 


—— 


primary to secondary to college levels! | КК. обучить ве: тигізсе (BYTE-5/81) 
With Monroe, you'll never be left alone with a computer and Í The American Road 
nowhere to go for help. The Educational Computer will be sold, Morris Plains, NJ 07950 
leased, serviced and personally installed through Monroe's 350 | Att: Monroe Education Center 
branch offices nationwide. Ии 
For full details, fill out the coupon and send to Monroe I 
Education Center. р 
| Educational facility 
Address 
| Cuy 
ІН MONROE т; 
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6809 
SOFTWARE 
POWER TOOLS 


BY MICROWARE® 


05-9" MULTIPROGRAMMING 
OPERATING SYSTEM 


true multitasking, real time operating system for 
timesharing, software development, database, 
process control, and other general applications. 


This versatile OS runs on almost any 6809-based computer. 


B UNIX" -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in- 
dependent and expandable. 

Ш Powerful "shell" command interpreter features: I/O 
redirection, multiple job stream processing, and more. In- 
cludes a complete set of utility commands. 

Ш 05-9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter-process data transfers. 


Ш 05-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 


[ ]OS-9 Level Two $495* [| Level One $195 


BASIC09'" PROGRAMMING 
LANGUAGE SYSTEM 


xtended BASIC language compiler/interpreter with 

integrated text editor and debug package. Runs 

standard BASIC programs or minimally-modified 
PASCAL programs. 


Ш Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 


B Additional control statements for structured 
programming: IF ... THEN ... ELSE, FOR ... NEXT, 
REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP, 
EXITIF ... ENDEXIT. 


Ш Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 
9 digit floating-point, string and boolean. 


Ш Runs under 08-9“ Level One or Level Two. L1$195* 


OTHER OS-9" FAMILY SOFTWARE 


Ш Stylograph " Screen-Oriented Word Processor 


Ш Interactive Assembler Ш Macro Text Editor 
Ш Interactive Debugger 


BASIC99 and OS-9 are trademarks of Microware? and Motorola. UNIX is 
a trademark of Bell Laboratories." Most software is available on ROM or 
diskette in versions for many popular 6809 computers. Contact 
Microware? for specific availability. 

For compatible hardware see GIMIX ad page 142. 


MICROWAREs 
Microware Systems Corp., Dept. B2 


5835 Grand Avenue, Des Moines, Iowa 50304 


(515) 279-8844 • TWX 910-520-2535 


Circle 263 on inquiry card. 


System Notes 


І have not been able to test these changes for the 5-inch 
systems, and I suggest that you exercise caution in using 
them. For systems that use the OS-65U operating system, 
the program in listing 5 should be used to change your 
BASIC. 

Ohio Scientific often boasts of supporting the fastest 
BASIC of any of the popular personal computers, and it 
can give you a great sense of satisfaction to make it run 
even faster. [ have run BASIC with these changes for four 
months and have noticed that all of my programs run 
faster than before, especially those loaded with 
mathematical equations. If you decide to incorporate 
these changes into your system, I suggest that you first 
try them on an old copy of your operating system to en- 
sure that the changes work on your computer. № 


Listing 4: Program used with the OS-65D operating system and 
8-inch disks. Beginning at hexadecimal location 4800, the pro- 
етан loads a portion of BASIC into memory, then POKEs the 
appropriate ROR instructions into the mathematical routines 


and stores the revised BASIC back on the disk. 


10 REM DISK BASIC CORRECTION ROUTINE.  OS-65D, 8" DISKS 
20 DATA 118,2,118,3,118,4,104,106,200,208,232,24,96 

30 DATA 102,115,102,116,102,117,102,118,102,189,152 

40 DATA 74,208,214,96 

50 REM SET UP TOP OF MEMORY TO $47ЕР 

60 POKE 132,255 : POKE 133,71 : POKE 128,255 : POKE 129,71 
70 REM CALL IN A PORTION OF BASIC TO $4800 

80 DISK!"CA 4800=04,1" 

90 A1-18516 : REM 18516 = $4854 

100 A2=18758 : REM 18758 = $4946 

110 REM POKE IN THE CORRECTED CODE 

120 FOR 1=0 TO 12 : READ D =: POKE Al+I,D : NEXT I 

130 FOR І=0 TO 14 : READ D : POKE A2*I,D : NEXT I 

140 REM SAVE THE CORRECTED BASIC BACK ON DISK 

150 DISK!"SA 04,1=4800/B" 

160 END 


Listing 5: Program used with the OS-65U operating system. 
This program does the same thing as listing 4, but begins at 
hexadecimal location 7800. 


10 REM DISK BASIC CORRECTION ROUTINE. 05-650 

20 DATA 0,36,0,0,0,2,0,120 

30 DATA 118,2,118,3,118,4,104,106,200,208,232,24,96 
40 DATA 102,115,102,116,102,117,102,118,102,189,152 
50 DATA 74,208 ,214,96 

60 REM SET UP USR FUNCTION AND PUT AND GET ROUTINES 
70 POKE 8778,192 : POKE 8779,36 

80 РОКЕ 9432,243 :РОКЕ 9433,40 

90 РОКЕ 9435,232 : РОКЕ 9436,40 

100 REM DISK ADDRESS = $1800 + $0C00, NUMBER OF BYTES = $0200 
110 REM RAM ADDRESS = $7800 

120 CB-9889 : FOR I-1 TO 8 : READ D : POKE CBtI,D : NEXT I 
130 REM CALL IN A PORTION OF BASIC TO $7800 

140 ER=USR(0) 

160 Al=30804 : REM 30804 = $7854 

170 A2=31046 : REM 31046 = $7946 

180 REM POKE IN THE CORRECTED CODE 

190 FOR I=0 TO 12 : READ D : POKE Al*I,D : NEXT I 
200 FOR I=0 TO 14 : READ D : POKE A2*I,D : NEXT I 
210 REM SAVE THE CORRECTED BASIC BACK ON DISK 

220 ER=USR(1) :CLOSE 

230 END 


MICROBYTE 


32K STATIC MEMORY BOARD 
*Fully S100 bus compatible, IMSAI, SOL, ALTAIR, ALPHA MICRO 


*Uses Intel low-power 2141L-4 4Kx1 Static RAM 

«2 MHz or 4 MHz operation 

eGold contacts for higher reliability 

eThermally designed heat sink (board operating temperature 0-70 °C) 

«Commercially designed power bus; 7 ground bus bars; 0.1 uf 
decoupling capacitors 

*Fully tri-state buffered 

einputs fully low-power Shottky Schmitt Trigger buffered on all 
address and data lines 

ePhantom is jumper selectable to рт 67 

“Еасһ 4K bank addressable to апу 4K slot within a 64K boundary 

e4K hardware or software selectable 

•Опе on-board 8-bit output port enables or disables the 32K іп 4K blocks 

Selectable port address 

*4K banks can be selected or disabled on power on clear or reset 

*Will operate with or without front panel 

eCompatible with Alpha Micro, with extended memory management 
for selection beyond 64K 

eNo DMA restriction 


eLow power consumption 800тА 
«Fully warranted for 120 days from date of shipment 


mmm DNE m 
2-80АЛ-О 


“А complete single board Z-80A CPU with serial/parallel interface 
eFully compatible with the proposed IEEE S-100 Bus Standard 

eZ-80A CPU (4MHz version of the 2-80) 

*158 instructions—superset of and upward compatible from the 
8080's 78 instructions 

“Ор to АК of on board Eprom with optional 2-80 monitor program — 
1K(2708), 2K(2716) or 4K(2732) 

eFull vectored interrupt capability 

e2MHz or 4MHz operation is jumper selectable 

eSelectable auto-wait state insertion for extending M1*, MREQ’, 
IORQ"* and/or on board ROM 

eDual RS-232 serial МО ports using the Z80A-DART with individual 
baud rate selection (16 baud rates from 50-19,200 baud) 

«Ор to 24 bit parallel I/O port—fully programmable Intel 8255A 

*Up to 8 separate counter/timers using 2 2-80А CTC 


Circle 253 on inquiry card. 
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DISK CONTROLLER 

eDMA to within 16M byte of memory 

*State-of-the-art NEC765 LSI Controller 

*|EEE-S100 compatible 

ФОМА arbitration allows use of multiple boards within a system 
*PLL data recovery for totally reliable operation 

Write pre-comp switched at mid-disc for reliable double density 
operation 

eSupports up to four (4) drives 

«Power On, Power Off or Reset deselects drives to avoid 
damaging files 

•Огіме deselect Time Out, deselect drives not in use 

eSingle or double sided operation 

eSingle density/double density operation 

8" standard drives 

*Separate Vcc supply for data recovery to eliminate possible noise 
problems 
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64K DYNAMIC RAM BOARD 
eFully S-100 bus compatible/Alpha Micro compatible 
*64K x 8 bit dynamic RAM 
eLow power: + 8VDC @ 700ma 
+16VDC @ 100 ma 
-16УОС @ 25 та 
eBuilt-In-parity with LED indicator and vector Interrupt 
eMemory addressable in four 16K banks 
eHidden refresh 
eGold contacts for high reliability 
*72-hour Burn-in 
«Memory mapped via DIP switch 
* Built-in programmable write-protect 
eProgrammable control port for parity and bank control 


MICROBYTE has the products — from memory 
boards to complete S-100 systems, and we offer 
the rest of the value cluster — call today for the 
whole story on how you can become a Micro- 
byte dealer. 


4 PORT I/O 
eQuad Н5-232С Serial Ports, One 20mA Current Loop Port 
*Fully IEEE S-100 Bus Compatible 
eAsynchronous Communications with Z80A-Dart(TM) or 
Synchronous Communications with Z80A-SIO/O(TM) 
eFuil Set of Modem Control Signals, including RI (Ring Indicator) 
eEasily Configurable to Any Туре of Terminal Interface 
el/O Servicing Environments: (1) Polled; (2) Bus Vector; 
(3) Z80 Mode 2 Vector 
*Off-Board Interrupt Daisy Chain Capability 


eSpecial Receive Conditions: (1) Framing Error; (2) Parity 


Error; (3) Receiver Overrun Error 


eBaud Rates Selected Individually from 50 Baud to 300K Baud 
972 Hour Burn-In 


MICROBYTE 1198 E. Willow St., Signal Hill, CA 90806*(213) 595-8571 
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Principles of 
Interactive 
Computer 
Graphics, 2nd 
Edition 


William M Newman and 
Robert F Sproul! 
McGraw-Hill, 1979 

541 pages, hardcover 
$25.95 


Reviewed by 
Richard L Emery 
559 Taos Ct 
Saginaw TX 76179 


Is your computer a glori- 
fied scorekeeper? Was zap- 
ping your 10,000th Klingon 
your most creative accom- 
plishment? Perhaps you have 
tried to do more, to be more 
creative. However, the books 
you found were either too 
simple (“See Dick run the 
program. Run, Dick, гап.”) 
or too technical (“The vec- 


Introducing... 


INI-FLE 


Desig ned Specifically 


tored translation of a qua- 
dratic polynomial synthesiz- 
ing imaginary roots and real 
constraints utilizing classical 
fourth-order Runge-Kutta 
numerical techniques..."). 
With the second edition of 
Principles of Interactive 
Computer Graphics, you can 
explore the special techniques 
of computer-generated 
graphics (see page 146 of the 
December 1977 BYTE for a 
review of the first edition). 
Thefirst edition, published in 
1973, discussed algorithms 
and hardware in reference to 
vector-drawing displays, 
because these were the most 
common type of display. At 
the time, raster-scan displays 
were available, but program- 
mers mainly used them for 
data entry and interactive- 
program preparation. When 
experimenters needed inex- 
pensive, human-readable 
output devices for micropro- 


Book Reviews 


cessor-based computers, the 
raster-scan method was de- 
veloped for graphics use. 
Newman and Sproull recog- 
nize this and have included a 
section devoted to the soft- 
ware techniques needed to 
implement graphics capa- 
bilities on raster-scan dis- 
plays. This section describes 
angle and line generation, 
solids generation, interactive 
computation, hardware, and 
language implementation. 


Another major change is 
the use of Pascal to describe 
the algorithms. The first edi- 
tion used a language called 
SAIL, which required the in- 
clusion of a user's manual. 
Because of the wide use of 
Pascal, today's readers will 
more easily understand the 
material presented. Even 
those whose knowledge of 
Pascal is limited will com- 
prehend the algorithms with 
little difficulty. 


to Protect 5” Diskettes 


INA 
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“Тһе Newest 
|, Member of The 
Advance Access 
Diskette 
Protection Family 


For Further Information 


CALL TOLL FREE 
800-323-3412 


ADVANCE ACCESS GROUP 


2200 $. Main St., Lombard, № 60148 312-629-5800 
“Manufacturers of Information Processing Supplies” 


Circle 5 on inquiry card. 


There are twenty-six chap- 
ters arranged in six parts. 
Part 1 discusses line drawing, 
point plotting, transforma- 
tions, windowing, and clip- 
ping. This material is applica- 
ble to raster-scan and vector- 
drawing displays. In part 2, 
emphasis is on graphics pack- 
ages—that is, groups of sub- 
routines to be invoked by ap- 
plications programs. Part 3 
describes the man-to-machine 
interface, Here, the authors 
identify several input devices 
(keyboards, light pens, tab- 
lets, three-dimensional input) 
and methods to use them. In 
part 4, the following subjects 
dealing with raster-scan 
graphics are covered: fun- 
damentals, solid-area conver- 
sion, interactive methods, 
and hardware. 

Three-dimensional graph- 
ics techniques are more 
thoroughly examined in part 


.5, which includes perspec- 


tive, shading, curved sur- 
faces, and hidden-line/hid- 
den-surface algorithms. Part 
6 brings it all together by 
outlining various hardware 
display units, methods of 
user interfacing, and graphics 
languages. Two appendices 
are included. The first is a 
discussion of matrix- and 
vector-arithmetic operations; 
the second, homogeneous 
coordinate techniques. Many 
of the clipping, windowing, 
and transformation tech- 
niques require a fundamental 
knowledge of vector and 
matrix computation. These 
two appendices provide that 
knowledge, as long as you 
understand mathematical 
notation. 

Although this book still is a 
basic tool for college- and 
graduate-level computer 
science courses, the novice or 
personal computerist will 
find it understandable. This 
book will spark your imag- 
ination and challenge your 
creative abilities. Once that 
challenge is accepted, zap- 
ping Klingons will be a 
Боге. м 


Software for the Apple Il and Apple II Plus* 


BENEATH APPLE DOS 


À Technical Manual 
By Don Worth and Pieter Lechner 


Become an experton the intricacies of Apple's DOS (Disk Operating System). BENEATH 
APPLE DOS is the perfect companion to Apple's DOS 3.3 Manual. Containing eight 
chapters, three appendices, a glossary, an index, and over 160 pages, this manual will 
serve to completely fill in the many gaps left by Apple's DOS 3.3 Manual. Written for 
Apple users with DOS 3.3, 32 or earlier versions, any Apple disk user would welcome 
having this carefully written manual at his fingertips. 

LEARN , ., 


How DOS 3.3 differs from other DOS versions. 
How disks are protected. 

How to reconstruct a damaged diskette CATALOG. 
How tracks are formatted. 

How to use the disk directly, without DOS. 

How to call 0055 file manager. 

How every routine in DOS works. 

How to customize DOS to your needs. 

How to overcome DISK 1/0 ERRORS. 

About the "secret" file types — S and В. 


INCLUDES . , , 


e Large quantities of excellent diagrams and tables. 
e Source listings of useful disk utilities. 

e Glossary of over 150 technical terms. 

e Exhaustive description of DOS program logic. 

e Handy reference card. 

e Useful patches to DOS. 

e Many programming examples. 


Book - $19.95 


CROSS-REF by Jim Aalto 

Applesoft programmers will be delighted to have this cross reference utility program in 
their 'tool kit' of software aids. What can CROSS-REF do to speed and facilitate your 
Applesoft program development? Consider these functions: 


VARIABLE CROSS REFERENCE 
FIND VARIABLE 
REPLACE VARIABLE 


LINE CROSS REFERENCE 

FIND LINE NUMBER 

VARIABLE ONLY LISTING 
LINE ONLY LISTING 


Features that make CROSS-REF easy to use include: 


e Written in machine language, occupies less than 3K. 

e Resides passively in memory while DOS or Applesoft is active. 

e Can be loaded with you Applesoft program already resident. 

e Very fast — a VARIABLE CROSS REFERENCE for a 16K Applesoft program can start 
Ый in 5 seconds. | 

e Contains printer format controls and headers for documentation. 

e Prints English language error messages. 


Cassette - $22.95 Diskette - $24.95 


LINKER by Don Worth. 

Turn your Apple Il or Apple № Plus into a powerful and productive 
software develapment machine with this superb linking loader/editor 
package. LINKER does the following and much more: 


e Dynamically loads and relocates suitably prepared machine 
language programs anywhere in RAM. 

e Combines a main program with subroutines. You can assemble a 
laa once and than use it with as many main programs as you 
wish. 

e Produces a map of all loaded routines, giving their location and the 
total length of the resulting module. 

e Contains a library of subroutines including binary multiplication and 
division, print text strings, delay, tone generator, and random 
number generator. 

Linker works with virtually any assembler for the Apple ll. Requires 32K 
of RAM and one disk drive. 


Diskette - $49.95 
Manual Only - $19.95 


FASTGAMMON"" By Bob Christiansen. 
Sound, hi res, color, and musical cartoons have 
helped make this the most popular backgammon 
playing game for the Apple И. But don't let these 
entertaining features fool you — FASTGAMMON 
plays serious backgammon. Runs on any Apple Il 
with at least 24K of RAM. 


Cassette - $19.95 Diskette - $24.95 


QUALITY SOFTWARE 


6660 Reseda Blvd.. Suite 105, Reseda, СА 91335 
(213) 344-6599 


Now exclusive distributors for products from The Software Factory, Newhall, California 


“Apple !! and Apple 11 Plus are trademarks of Apple Computer. Inc. 


Circle 339 on inquiry card. 


METEOROIDS IN SPACE™ 
By Bruce Wallace 
We have taken our popular space 
game, formerly called Asteroids in 
Space, and made some important im- 
provements. To accent these improve- 
ments we have given it a new name — 
METEOROIDS IN SPACE. Your space 
ship travels through a shower of 
deadly meteoroids. If your ship is hit, it 
will be destroyed, so you use your laser 
gun to blast the meteoroids. Big 
meteoroids shatter into smaller 
meteoroids when hit, and the smaller 
ones are usually faster and just as 
deadly. From time to time you will en- 
counter an alien space ship whose 
mission is to destroy you, so you'd 
better destroy it first. All the action is 
displayed in fast, smooth, high resolu- 
tion graphics, accompanied by sound effects. You now can control your ship using one 
of two options — the Apple game paddles or the keyboard. One of the game paddle 
buttons controls the laser fire. In METEOROIDS IN SPACE, the spaceship's velocity 
gradually decreases unless more thrust is applied, adding an element of control. Also 
new to this version is a hyperspace feature — translate instantly to another spotin the 
galaxy. The game is over when five of your ships have been destroyed. An additional 
ship is added for every 10,000 points you score. Runs on any Apple Il with at least 32K 
of RAM and one disk drive. 

Diskette - $19.95 


ASTROAPPLE™ by Bob Male. 

Your Apple computer becomes your astrologer, 
generating horoscopes and forecasts based on the 
computed positions of the heavenly bodies. This 
program offers a delighttul and stimulating way to 
entertain friends. ASTROAPPLE produces natal 
horoscopes (birth charts] for each person based 
on his or her birth data. Any two people may be 
compared for physical, emotional, and intellectual 
compatibility. The program is written in Applesoft 
BASIC with machine language subroutines. It 
requires either RAM or ROM Applesoft and at least 
32K of memory. 


Cassette - $14.95 Diskette - $19.95 


1 


47 get zn "bc FRACAS™ by Stuart Smith. 
‚ЗЕ, Ve A fantastic adventure game like no other! Up to eight 
ж” players can participate in FRACAS at the same time. 
Ер м NZ Journey in the land of FAROPH, searching for hidden 
) и `A as 7. treasure while warding off ай sorts of unfriendly and 
| pet ы тта, dangerous creatures. You and your friends can compete 
Uni е ~. 9 With each other or you can join forces and gang up on the 
сіз POS 4% "а. 82 monsters. Your location is presented graphically and sound 
to) = ре effects enliven the battles. Save your adventure on diskette 
- ua hulienens ЙЫР Or Cassette and continue it at some other time. Both integer 
сема ое Р y BASIC and Applesoft versions included. Requires at least 
pm 32K of RAM. 


Cassette - $19.95 


1 
* 


Diskette - $24.95 


BATTLESHIP COMMANDER"" by Erik Kilk and Matthew Jew. 


a oe MEUS 


A game of strategy. You and the computer each start out by positioning five ships of 
different sizes on a ten by ten grid. Then the shooting starts. Place your volleys skillfully 
— à combination of logic and luck are required to beat the computer. Cartoons show 
the ships sinking and announce the winner. Sound effects and flashing lights also add 
to the enjoyment of the game. Both Applesoft and integer BASIC versions are included. 
Requires at least 32K of RAM. 


Cassette - $14.95 Diskette - $19.95 


Also by Don Worth... 


BENEATH APPLE MANOR — Adventure. Uses Integer BASIC. 
Cassette - $14.95 Diskette - $19.95 


BABBLE - Fun with words, sound, and graphics. 
Cassette - $19.95 Diskette - $24.95 


WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software 
dealer nearest you. If necessary you may order directly from us. Mastercard and 
Visa cardholders may place orders by telephone. Or mail your check or bankcard 
number to Quality Software, 6660 Reseda Blvd., Suite 105, Reseda, CA 91335. 
California residents add 6% sales tax. SHIPPING CHARGES: Within North America 
orders must inctude $1.50 for first class shipping and handling. Outside North 
America the charge for airmail shipping and handling is $5.00. Pay in U.S. 
currency. 
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TURN MULTI-USER DREAMS 
INTO PRACTICAL REALITY... 


„. TES IT ALL TOGETHER 


Interfacer 3, an 8 port serial board, is the answer to the serial interfacing problems inherent in multi-user systems, 
@All 8 channels are true RS-232 with full handshake. 


® 6 asynchronous DCE interface channels hook up directly to terminals and printers (no wiring changes required), 


e 2 asynchronous or synchronous interface channels (ОСЕ or DTE) are optimized for connection to modems, 
printers, CRTs, and similar devices. 


e Boards may be cascaded for up to 32 channels. 


elncludes software programmable Baud rates and many other convenience features. 


Like our best-selling Interfacer 1 and Interfacer 2 boards, Interfacer 3 meets the 
most demanding electrical and mechanical specifications, and is built То the same 
stringent standards that have established our position of technical leadership in the 
S-1OO field. 


Starting in June, multi-user systems will be able to enjoy CompuPro quality 


interfacing in an extremely convenient format. Interfacer 3 is available at finer 
computer stores world-wide, or order directly from us. 


ompuPro" -- 02...20 


BOX 2355, OAKLAND AIRPORT, CA 94614 (415) 562-0636 


WHEN YOU TIRE OF TOYS... 
YOU'RE READY FOR CompuPro. 


Sure, "all-in-one" computers can be great intelligent toys; but for scientific, industrial, and commercial 
applications, toys aren't good enough. Youneed a computer that works, works right, and keeps on working: 
you need a precision machine with CompuPro's component-oriented design philosophy. 

Like quality component systems for audiophiles, S-IOO component computer systems offer flexibility, 
ease of maintenance, easy upgrading, resistance to obsolescence, and well- integrated systems performance. 
Full conformance to all IEEE 696/5-1ОО specifications ensures that CompuPro components will work with each 
other in a reliable, predictable fashion; and our S-IOO engineering expertise, accumulatedover ó years of 
designing quality components for S-IOO systems, allows us to deliver cost-effectiveness along with outstanding 


performance. 


All CompuPro products meet the most demanding mechanical and electrical standards, and are 
backed with one of the best warranties in the business (1 year limited warranty on all products, 2 year limited 
warranty with exchange program for products qualified under the Certified System Component program). 


If you depend on your computer, depend on CompuPro. 


NEW! DISK 1: A SUPERB DISK CONTROLLER. 


АЛ $495, CSC $595 


Finally, a disk controller worthy of the CompuPro name. This state of 
fhe art design uses properly implemented DMA with arbitration, 
meaning that Disk 1 can co-exist-without any conflict whatsoever-on 
the same bus as other DMA devices. And because Disk 1 has 24 bit 
DMA addressing capability, you have disk access to a full 16 
megabyte memory map. 

Speed? Disk 1 transfers data independently of CPU speed, and 
operates efficiently with older 2 MHz CPUs ав well as the new ЛО MHz 
80865. Versatility? Disk 1 hondles up to four 8" or 525" floppy disk 
drives (including 96 track high density minifloppies). single or double 
sided, single or double density (soft sectored). Convenience? Disk 1 
Includes BIOS for CP/M-8O/ as well as an-board boot for automatic 
startup and on-board 3 wire Interface for system Initlalization. 
Compatibility? Disk 1 is compatible with MP/M*, CP/M, OASIS’, CP/M- 
8О, and СР/М-86. Reliability? Uses Industry-standard, third generation 
controller chips and the some design excelence that is a part of 
every CompuPro product. 


We weren't going to put out another me-too disk controller..and 
we didn't. The CompuPro Disk Controller is here. 


S-IOO HIGH SPEED MOTHERBOARDS 


Actively terminated, fully shielded motherboords handie clock 
speeds up to ЛО MHz. Unkits have edge connectors ond terminotion 
resistors oresoldered п росе for eosy ossembly. 
20 slot motherboard with edge connectors - 
12 slot motherboard with edge connectors ~ 
6 slot motherboard with edge connectors -= 


Unkit $174, A/T $214 
Unkit $129, A/T $169 
Unkit $89, A/T $129 


MEMORIES FROM THE MEMORY LEADER 


CompuPro memories feature fully static design to eliminate 
dynomic timing problems, full conformance to ail IEEE 696/S-1OO 
specifications, high speed operation (4/5 MHz Unklt, ТО MHz A/T and 
CSC). low power consumption, extensive bypassing, and careful 
thermol design. A/T CSC 
$189 $239 
$349 5429 
$399 5479 


16K RAM 14 (extendedaddressing) 

16K RAM 20-16 (extendedaddressingandbank select) 
24K RAM 20-24 (extended addressing and bank select) $539 $629 
32K R AM 20-32 (exlendedoddressing ondbant select) $699 5799 


NEW! 64K RAM 17. Amazingly low power in o 64K fully static RAM 
board: draws less than 175 Watts typical. 25 Watts maxi it's fast, too; 
runs with 6 MHz 7-8О* CPUs, or up to ЛО MHz with 8086/88 family CPUs. 
Uses IEEE extended addressing protocol also, user may turn off 2K 
windows from EOOO to FFFF in order to occommodote memory- 
mopped peripherols/disk controllers. (The CompuPro disk controller 
con use the full 64K since if employs properly Implemented DMA 
techniques). $1095 Unkit, $1395 A/T, $1595 CSC. 


Mast CompuPro products ore avaliable In Unkit form. Assembled/Tested, ог 
qualified under the high-rellability Certified System Component (CSC) program (200 
hour burn-in, more). Note: Unkits are not intended for novices, as de-bugging гпоу be 
required due to problems such as IC Infant mortality. Factory service is available for 
Unkits at o flat service chorge. 


ompuPro ... 
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SYSTEM SUPPORT | 
$295 Unkit, $395 A/T, $495 CSC 


This multi-purpose S-IOO board provides sockets for 4K of 
extended address EPROM or ВАМ (276 pinout) with one battery 
backup socket; battery backup month/day/year/time crystal clock 
with BCD outputs; optional math processor (9511 ог 9512): ful RS-232 
serial port; three 16 bit Interval timers (cascade or use Independently); 
two interrupt controllers service 15 levels of interrupts; power fall in- 
dicator; and camprehensive owner’s manual with numerous soffware 
examples. Conforms fully to all IEEE 696/5-10О standards. (Add $195 to 
the above prices for the optional 9512 math processor.) 


COMPUTER ENCLOSURE 2 


$825 desk top version, $895 rack mount version 


includes fused, canstant valtage pawer supply (+ 8A at 25 Amps, 
+16V at 3 Amps, and —16V at 3 Amps); 20 slot shielded/active 
terminated motherboard; and rugged ail-metal enclosure with dual 
AC outlets on rear, heavy-duty line filter, circuit breaker, quiet ventilo- 
tion fan, and reset switch. Rack mount version includes slides for easy 
pull-aut from rack frame. 

Also available: COMPUTER ENCLOSURE 1. Same os above. but 
less power supply and motherboard. $289 desktop, $329 rack mount. 


HIGH SPEED S-IOO CPU BOARDS 


CompuPro CPU boords meet oll IEEE 696/S-IOO specificotions 
(Including timing). CPU 8085/88 uses two processors.on 8085 ond 
8088.10 provide both 16 ond 8 bit copobility with o stondord 8 bit bus. 


8 Bit CPU Z(withZ8OA* CPU) $225 Unkit, $295 A/T, $395 CSC. 
8 Bit CPU 8085 $235 Unkit, $325 A/T, $425 CSC. 
16/8 Bit CPU 8085/88 $295 Unkit, $425 A/T (both operote ot 
SMHz); $525 CSC (with 5 MHz 8085, 6 MHz 8088). 


SOFTWARE 


8088/8086 MONITOR-DEBUGGER: Supplied on single sided, single 
density, soft sectored 8" disk. CP/M" compatible. Great development 
tool; mnemonics used in debug conform os closely os possible to 
current CP/M* DDT mnemonics. 535, 


PASCAL/M* FROM SORCIM: PASCAL -eosy to learn, eosy to opply-can 
give o microcomputer with CP/M* more power thon mony minis, ond 
SORCIM's PASCAL is the best we've been oble to find regardiess of 
price, We supply a totally standard Wirth PASCAL/M"* 8" disk and 
comprehensive manual. Specify Z-8O° or 8080/8085 version. 5175. 


TERMS: Price shown do nat Include dealer Instaltation and зиррай services. Califorrid residents odd tor. Allow al 
least 5% shipping excess refunded Orders under 515 odd 52 handing VISA? ond MASTERCARD" ordets (525 
minimurn) call our 24 hour order desk at (415) 562.0836. Include steel! address tor UPSdelivery Prices are subject ta 
change wilhout notice 


“LEGAL CORNER: 28OA Б a registered trademark of Zilog; TRS-80 is а trademork of the 
Tandy С orpration PASCAL/M ls a trademark of Sorcim: CP/M and MP/M are registered 
trademarks of Digital Research: OASIS |5 а trademard Of Phase 1. 


FREE CATALOO: Want more Information? Then send for our free catalog. For fost Ist 
class delvery, add 41 cents in stamps: foreign orders add $2 (refundable with order). 


(800000 


ELECTRONICS 


(415) 562-0636 


COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD-WIDE 


CALL FOR THE STORE NEAREST YOU. 
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INTRODUCING 
COGNIVOX Series VIO-1000 
A Revolutionary New 
Voice Input and Output Peripheral 


з. TCS 
Pii 2 — — 


High Fidelity Voice Response 
Industrial Quality Recognition 


PET — AIM-65 — APPLE II 


COGNIVOX series VIO-1000 is a top-of-the-line voice ИО 
| репрһега! for business and educational applications and the 
demanding hobbyist. 


It can be trained to recognize words or short phrases drawn 
from a vocabulary of 32 entries chosen by the user. Ц will talk 
back with up to 32 words or short phrases. In disk based systems, 
response vocabularies can be stored on the disk and brought to 
memory as needed, giving an effectively unlimited number of 
vocabular y entries. The quality of voice response is excellent, 
and it is far superior to that of speech synthesizers. 


COGNIVOX series 1000 comes complete and ready to plug 
into your computer (the computer must have at least 16K of 


RAM). It connects to the parallel !/ O port of the РЕТ. to the game | 


paddle connector on the Apple and to the Л port on the AIM-65. 
Connectors are included as required. Also included are a 
microphone, cassette with software and extensive user manual. 
A built-in speaker/amplifier is provided as well as a jack for 
connecting an external speaker or amplifier. 


software supplied with COGNIVOX includes two voice 
operated. talking video games, VOTH and VOICETRAP. These 
games are absolutely captivating to play. and the only voice 
operated talking games that are commercially available. 


Adding voice |/O to yourownprograms is very simple. Asingle 
Statement in BASIC 1$ all that is required to say or to recognize a 
word. Complete instructions on how to do it are provided in the 
manual. 


In keeping with the VOICETEK tradition of high performance at 
affordable price, we have priced COGNIVOX series 1000 at the 
unbelievably low, introductory price of $249 (plus $5 shipping in 
the US. CA add 6% tax. Foreign orders welcome, add 10% for 
handling ane shipping via AIR MAIL) When ordering. please give 
{пе make and model of your computer, the amount of RAM and 
whether you have disks or not. 


In addition to COGNIVOX series VIO-1000, VOICETEK 
manufactures a complete line of voice 1/0 peripherals for most 
of the popular personal computers. Speech recognition-only 
peripherals are available for the 8K PET and the 4K AIM. 


For more information call us at 805-685-1854 or write at the 
address below. 


Dealer Inquiries invited. 


VOICETE 


Dept B, P.O. Box 388 
Goleta, CA 93116 


Software Review 


Super STEP 


Stanley D Robbins, 249 Willow Ter, Sterling VA 22170 


Super STEP is a machine-language utility that works 
with and is an extension of Radio Shack's T-Bug pro- 
gram. Super STEP allows you to run a machine-language 
program either by stopping at predefined locations 
(breakpoints) or stopping after each machine-language 
instruction is executed (single-stepping). 

The TRS-80 video display shows a great deal of infor- 
mation that is useful during debugging, including the in- 
struction currently executed, the contents of the top 5 
bytes of the Z80 stack area, the status of all registers and 
status flags, and a user-specified area of memory. In addi- 
tion, much of the information is printed twice in order to 
show these values before and after execution of the cur- 
rent machine-language instruction. Although it is not evi- 
dent from the documentation supplied, Super STEP is 
not merely a utility that interrupts program execution 
after each instruction: it is a simulation (or model) that 
behaves like an actual Z80. 

The instruction booklet that accompanies Super STEP 
creates the first impression—and that impression is not 
the best. The small type is difficult to read in good 


At a Glance 


Name Format 
Super STEP Z80 Cassette tape 
Processor Model 

Language 
Type Machine language 
Debugging utility for 


Circle 430 on inquiry card. 


assembly-language 
programming (runs as 
an extension of Radio 
Shack's T-Bug 


program) 


Manufacturer 

Allen Gelder Software 
Box 11721 

Main Post Office 

San Francisco CA 
94101 


Price 
$19.95 


Computer 

TRS-80 Model I, with 
Level II BASIC and 
16 K bytes of memory 


Documentation 
Instruction booklet of 
16 pages, 11.5 by 14 
cm (4Y2 by 5% inches) 


Audience 
Assembly-language 
programmers 


Circle 182 on inquiry card. exp 


If you need M68000, 
23000, or 8086 Software, 
take it off our shelf. — 


мм 
A | ЛЕС == 

ник A*S0CIA cS INC a ақ, 

со енеме SNC 


W/hy wait up to 6 months for high designed of ' jäi 
quality 16-bit resident system software, processor, Our SOTA 
when you can get it now? to any hardware care 

Hemenway Associates can give youthe manufacturers eveguat T 
software tools you need to get the most blown microcomputers 
out of your 16-bit hardware. Because to-use and backed byo опа 9 
8086, Z8000 and 68000 Systems Software So whether you're a microcom 
is sitting on our shelves right now. manufacturer, software деве 7 2. | 

Single user operating systems, macro vidual microcomputer owner, РЕВ 
assemblers, text editors, floating point has the software for you. ES. _ 
packages, multi-tasking operating sys- For the hard facts on Hemenway Ек” 
tems, linking loaders and PASCAL com- ware, write or call: Hemenway Associates | 
pilers are all ready for immediate delivery. 101 Tremont Street, Boston, Massachusé is | | 

You've heard about Hemenway 02108. Phone: 617-426-1931. ; 
Associates’ system designs in the pages of TWX 710 321 1203. TELEX 921735. | 
EDN. But now you can have Hemenway- 


1 


PE Mai et 
ASSOCIATES IC 


ІШ HEMENWAY ASSOCIATES. INC. 


When it comes to software, come to Hemenway. 


ips 


lighting; in reduced lighting (to facilitate reading of the 
TRS-80 video screen), the type is almost illegible. 

The documentation is very detailed, but it took me a 
long time to fathom some of the obscure terminology. 
For example, the author, Alan Gelder, refers to “2780 Pro- 
cessor Models" (plural), while more conventional ter- 
minology would refer to different "states" of the same 
model. An additional, but more aggravating, example 
occurs when he refers to "the left 1BH columns" and "the 
right 25H columns" of the TRS-80 video screen. After 
some thought, I realized that the H at the end of both 
"]BH" and "25H" referred to hexadecimal notation and 
that the author intended "1BH columns" to mean 
"(decimal) 27 columns" (hexadecimal 1B equals decimal 
27). The video screen is a human interface and, as such, 
should be described with decimal values, not hexa- 
decimal values. 

Based on previous experience with a cassette-only sys- 
tem, I would assume that most (tape-oriented) assembly- 
language programmers have located their programs in 
memory to just above the top of the T-Bug program; in 
this way, they can use T-Bug while debugging their pro- 
gram. Since hexadecimal memory locations 4BOO thru 
68FF are occupied by Super STED, the user would be re- 
quired to reassemble his programs to a location in 
memory above hexadecimal location 68FF in order to 
utilize this product (unless the program is relatively small 
and resides from hexadecimal locations 4980 to 4AFF). 
Of course, Allen Gelder Software also provides a product 


Did you remember to remove 
your Priority One insert? If not 
please turn back to page 80 and 
tear it out. 
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called Super TLEGS; it enables the user to relocate Super 
STEP (as well as T-Bug) but costs an additional $9.95, 
bringing the total to $29.90. 

The Super STEP program is loaded as follows: load 
Radio Shack's T-Bug software as a standard "system" 
tape (from BASIC, type SYSTEM, press the ENTER key, 
type TBUG, press ENTER, wait for the tape to finish 
loading); load Super STEP in the same way, using the file 
name "SPRSTP"; execute the machine-language program 
by typing a slash followed by the ENTER key (the 
TRS-80 should respond with a # sign); type S and press 
the ENTER key. (This procedure is described in the Super 
STEP booklet.) 

At this point, Super STEP fills the video display with 
information: the right 37 columns fill with a display that 
shows the current contents of the Z80 (both the prime 
and unprimed sets of registers), an annotated display of 
the status byte that shows the flag settings, and some 
other information. The part of this display that I did 
understand was very impressive, but I was unable to 
decipher most of the information in the lower portion. 
The author describes this display in a photograph on 
page 3 of the instruction booklet, but his description is 
neither clear nor thorough. 

I then used the T-Bug load (L) command to load a reas- 
sembled version (with a new starting address in memory) 
of the program that I wanted to debug. During the load 
of a program from tape, Super STEP improves upon the 
T-Bug loading procedure by displaying the name of the 
object program on the screen. 

(Since Super STEP is an add-on package to Radio 
Shack's T-Bug program, many of the required commands 
are explained only in the Radio Shack T-Bug documenta- 
tion. Consequently, familiarity with the T-Bug pro- 
gram—or at least its documentation—is necessary.) 

I displayed a memory location via the memory (M) 
command. To advance the display to the next location, I 
depressed the SPACE bar (as directed in the Super STEP 
instruction booklet), and the equivalent assembly in- 
struction appeared to the right of the first byte of mem- 
ory I had displayed (a feature that T-Bug doesn't offer); 
the following byte was then displayed on the following 
line (as in the normal T-Bug program). To single-step the 
Super STEP simulation model, depress the SPACE bar 
repeatedly. This will display memory one byte at a time 
and update the video display as each instruction is disas- 
sembled and executed. 

While displaying memory, the semicolon (";") function 
allows you to view 16 bytes of memory simultaneously, 
versus the single-byte display of the normal T-Bug pro- 
gram. Another key determines whether this display is in 
hexadecimal or ASCII. Unfortunately, the display 
generated on the lefthand side of the video screen 
sometimes overwrites information on the righthand side. 
Although this information is correctly updated the next 
time an instruction is executed, the "garbage" characters 
remain in the spaces between information fields on the 
righthand side, making the screen harder to read. 


QUALITY DISK SOFTWARE 


BACKED BY ON-GOING APPLICATIONS SUPPORT 


APPLE II ® 


TRSe80 © 


HOME FINANCE PAK |: Entire Series $49.95 @ (Т) 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records, it also gives you 
the analysis and contro! tools you need to actively manage your account. 
The system provides routines for BUDGETING ІМСОМЕ AND EXPENSE, AUTO- 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING, CRT or printer 
reports are produced for ACTUAL EXPENSE vs BUDGET, CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval time. Six fields of data are stored for each check: amount, check 
no., date, purpose, recipient and TAX DEQUCTIBLE REMINDER, CHECK SEARCH 
routines allow searching on any of these data fields. Upto 100 checks/mo. 
_ Vo MM, MC $39.95 


SAVINGS: Account management system lor up to 20 separate Savings 
accounts. Organizes, files and displays deposits. withdrawals and interest 
darno for GAG AGOGO: «louer eost, Ee vin ылда,» 514.95 


CREDIT CARO: Get Control of your credit cards with this program. Organizes, 
stores and displays purchases. payments and service charges for up to 20 
sepnagate Cards: Шац |08П6. ¿S em evaieem me е еесань $14.95 


UNIVERSAL COMPUTING MACHINE: $49.95 ®© 
A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 
unique computing machine. Table elements can be multiplied. divided. 
subtracted or added to any other element. Hundreds of unique computing 
machines сап be defined, used, stored. and recalled, for later use. Excellent 
for sales forecasts. budgets. inventory lists. income statements. production 
planning. project cost estimates-in short for any planning, analysis or 
reporting problem that can by solved with a table. 

$29.95 (Ж) 


COLOR CALENDAR: 


Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 

The calendar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule anevent 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. 


BUSINESS SOFTWARE: Entire Series $159.95 @ (Т) 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking. this efficient 
program provides a journal for recording posting and reviewing up to 1.000 
transactions per month to any one of 300 accounts. The program produces 
CRT and printer reports covering: 

TRANSACTION JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 


Includes a short primer on Financial Accounting. (48K) ....... 549.95 


UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan and Estimate. The program wascreated using our Universal Computing 
Machine and it is programmed to provide the following planning and 


forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 

PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
INVENTORY ANALYSIS 


REAL ESTATE INVESTMENT 
Price, including a copy of the Universal Computing Machine .... $89.95 


BUSINESS CHECK REGISTER ANO BUOGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
Lu p nn $49.95 


ELECTRONICS SERIES VOL | & Il: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS, TTL, or whatever, if it's digital logic, 
this program can handle it. The program is an interactive, menu driven, 
full-fledged logic simulator capable of simulating the bit-timeresponse of а 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANOS, NDRS, INVERTERS. FLIP-FLOPS. SHIFT REGISTERS, 
COUNTERS and user-defined MACROS. up to 40 user-defined random, or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC OESIGNER for simulation ................ $159.95 


Circle 384 on inquiry card. 


LOGIC DESIGNER: Interactive HI-RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including МАМО, NOR. INVERTER, EX-OR, T-FLOP, JK-FLOP, O-FLOP, RS-FLOP, 4 ВІТ 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Networkdescriptions for LOGIC SIMULATOR generated 


simultaneously with the CRT diagram being drawn ........ $159.95 (4) 
MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (5) ................. $29.95 AD 


ELECTRONIC SERIES VOL III & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS, CAPACITORS, INDUCTORS, TRANSISTORS, 
DIODES, VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES. SINUSOIDS, SAWTOOTHS. etc. . .all fully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles upto 
200 notes and up to 20 sources. Requires 48 НАМ....... $159.95 (А) (т) 


CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
circuits. Draw directly on the screen up to 10 different component types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires ........... $159.95 


MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS |: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer, Disk, 1/0 
j| (i РЕНИ $19.95 


NUMERICAL ANALYSIS: Hi-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option, the program will plot the function, plot the 
INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA, MINIMA, 
pin; ЛИЕ. у. эз ан» ЕРТ т з, терт $19.95 


MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS, .................... $19.95 


3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation. Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting ....... $19.95 


ACTION ADVENTURE GAMES: Entire Series $29.95 (А) 
REO BARON: Can you outfly the RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR | BI-PLANE and the 
рагоп 5. You can LOOP. DIVE, BANK or CLIMB-and so can the BARON. In HI-RES 
DIOS. (UE RN, Leu edite +. шаш» o абре аена жазы едва аге $14.95 


BATTLE OF MIOWAY: You are in command of the U.S.S. HORNETS’ OIVE- 
BOMBER squadron. Your targets are the Aircraft carriers, Akagi, Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
ШҮЕ-В0МВ run. In HI-RES graphics plus sound. ............. $14.95 


SUB ATTACK: It's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY. has just sighted the CARRIERS and BATTLESHIPS’ 
Easy pickings. But watch out for the DESTROYERS - they're fast and deadly. 
In HI-RES graphics plussseund ......................... $14.95 


FREE CATALOG-All programs are supplied on disk and run on Apple ll w/Disk 
& Applesoft ROM Card & TRS-BO Level I| and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add $1.50 postage and handling 
with eachorder.Californiaresidents add 6'2% salestax. Foreignordersadd 
$5.00 postage and handling. 


SPECTRUM SOFTWARE 


142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS: (408) 738-4387 mmm 


DEALER INQUIRIES INVITED. — 


BYTE May 1981 251 


Exiting the "M(emory)" mode and reentering it at the 
entry point of my program, I depressed the ":" key to in- 
voke the Super STEP trace function (ie: automatic single- 
stepping). I then watched my program "execute" for a 
while, instruction by instruction! The ":" (trace) function 
more than justifies the inclusion of the word "super" in 
the name of this product. 

An additional feature is the ability to run Super STEP 
at two different speeds while tracing; at the slow speed, 
you can see individual instructions as they execute, while 
at the fast speed, only the registers of the display are 
readable. 

While tracing a program, I found an error in the inter- 
action between the halt (“Z”) and trace (”:”) commands. 
Use of the "Z" key is supposed to immediately stop the 
automatic tracing of program execution. It does, but it 
may stop in the middle of a 2- or 3-byte instruction. The 
problem at this point was only aesthetic, but when I 
resumed tracing by pressing the ":" key, Super STEP took 
the next byte (in the middle of an instruction) and tried to 
interpret it as the first byte of a new instruction. This can 
result in the execution of an incorrect Z80 instruction. 

A potential annoyance arises in the processing of a 
CALL or a RST (restart) instruction when tracing or 
single-stepping a section of a program: if the invoked 
subroutine is bug-free, it is irritating to slowly single-step 
through all the subroutine code to get back to the main 
routine that is being debugged. Super STEP tries to solve 
that problem via the "*" function. If this function is 


NEW SERIES 80 ANALYSTS 
From HEWLETT- PACKARD 
Computing Systems.... 
....For Today's Professional. 


ЕСІ, = (7) HEWLETT 
me: PACKARD 
lyst Sys 
HP-83 Computer 
Single Disk Drive 
ROM Drawer 
Mass Storage ROM 
Epson MX-80 Printer w / IEEE port 
HP-IB Interface 
Total reg. price *4930°° 


NOW Only ‘3930 


#2621A Terminal Кед.*1495°° NOW °1125°° 
Call about aur HP Series 80 Seminars 


FARNSWORTH 
COMPUTER CENTER 


1891 N. Farnsworth Ave. 


(Immediately S. of EW Tollway) 
Aurora, Il. (312) 851-3888 
WEEKDAYS 10-8. SAT. 10-5 
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turned on, CALLs and RSTs will not be followed but will 
be "directly executed" (ie: the single-stepping is turned off 
during the execution); if this function is turned off, Super 
STEP will trace or single-step through all program code. 
However, this command is inconvenient when you want 
to step through some subroutines but not others. When 
I'm single-stepping through some code, I can't turn the 
“ж” function on before a routine I don't want to trace — 
by the time I see the CALL statement, I've already started 
single-stepping through the routine. 

Some improvements come to mind. I would like to see 
some indication of interrupt status (enabled or disabled) 
on the video display. In addition, Super STEP would be 
greatly improved if the author provided three copies of 
the software (one each for the 16 K-byte, 32 K-byte, and 
48 K-byte versions of the TRS-80) that would load in the 
top end of the computer's memory. It would be nice if 
Super STEP could be rewritten to include all of the T-Bug 
functions: it could then be sold as a stand-alone product. 
[On the other hand, the additional time required to add 
such features is often unavailable to small software com- 
panies. If the author did incorporate these features, the 
necessary increase in price would probably be greater 
than the cost of T-Bug....GW] 


Conclusions 

e One of the most outstanding features of Super STEP is 
its ability to single-step or trace through any Z80 code, 
even routines in ROM; this power is due to the fact that 
Super STEP is a software program that simulates the Z80, 
so it has complete control of any program it is executing. 
e On the negative side, the documentation for Super 
STEP is inadequate. I had to reread the instruction 
manual and experiment with the software in order to 
figure out how to use it. Users with less patience or 
machine-language experience will probably have trouble 
with this product. 

e Overall, I think that the Super STEP package (in con- 
junction with the Super TLEGS program for an addi- 
tional $9.95) will be useful to the serious assembly-lan- 
guage programmer with a tape-based TRS-80. Its utility 
is decreased if you have a disk system (I don't know if 
you can save it to disk), but it still has some features that 
the TRSDOS DEBUG program (supplied with the TRS-80 
disk operating system) doesn't have. m 


BYTE's Bugs | 


Problematic 
Problem Solving 


The line should read: 


230 X$= КІСНТ%(5ТК% 
(B(D,1):GOSUB 1000 


The article entitled “Ма- 
chine Problem Solving” (No- 
vember 1980 BYTE, by Peter 
Frey) has a bug on line 230 of 
the “Treasure Search” game. 
(See page 258, listing 1.) 


Many thanks to those who 
called us about this typo- 
graphical error. № 


DOWN-TO-EARTH PRICES ON 


OUT-OF-THIS-WORLD PERSONAL 
COMPUTERS AND COMPONENTS. 


Look at this! Look at these easy hardware prices: 


610 Board For use with Superboard | and Challenger 1P. 
ВК static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 


@4.5 amps. $ 298 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires +12V (921.5 amps and +5V @ | 
0.7 amps. (Power supply & cabinet not included.) 299 
630 Board Contact us for important details. 229 
AC-3P 12” combination black and white TV/video monitor. 159 
E ` | 4KP 4K RAM chip set. 79 
Е е. Р5-005 5V 4.5 amp power supply for Superboard ll. 45 
М , PS-003 12V power supply for mini-floppies. 45 
— RF Modulator Battery powered UHF Unit. 35 
- а 4 + CS-900B Metal case for single floppy disk drive and power 
Ohio Scientific | soppy. мне stock е.) 49 
AC-12P Wirel t trol system. Incl trol 
Superboard 11 j 57525 two lamp modules and two nppliance modules, for 
use with 630 board. 175 
©» zi E AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
е |t's the first complete computer with 630 board. 249 
system on a board. СЛР Sams СЛР Service manual 8 
е Superboard ll uses the ultra | 
powerful 6502 Microprocessor C4P Sams C4P Service manual 16 
е ВК Microsoft BASIC-in-ROM СЗ Sams Challenger II! manual “0 


e 4K static RAM on board, 
expandable to ВК 

е Full 53-key keyboard, with upper 
and lower case. Plus user 


Оһо Scientific and independent suppliers offer hundreds of programs for the 
Superboard Il, in cassette and mini-floppy form. 


expandability. Freight Policies alordersofs1000rmoresre Guaranteed Shipment 
: : Н i prepaid. Orders of less than please add eveland Consumer Computers omponents 
e Video interface and audio guarantees shipment of computer systems 


О0о cover shipping costs. Ohio residents add 5.5% Sales Tax. 


E 
k 


within 48 hours 
биг failure to shi 
entities you to 8 


receipt of your order. 
within 48 hours 
S of software, FREE. 


cassette interface. 


The Ohio Scientific Superboard I! at 
$299 — in today’s economy — has 


Hours: Call Monday thru Friday. 
8:00 AM to 5:00 PM E.D.T. 
TOLL FREE: 1-800-321-5805 _ 


got to be the best buy by far. It will 
entertain you with spectacular 
Б made possible by its ultra 

igh resolution graphics and super 
fast BASIC. !t will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming. 


The Superboard || can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 


Read what’s been written 
about Superboard II: 


“We heartily recommend Super- 
board ІІ for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability.” 


—POPULAR ELECTRONICS, MARCH 1979 


| “Тһе Superboard ll is an excellent 
choice for the personal computer 
enthusiast on a budget.” 


—BYTE, MAY 1979 


L 


Circle 70 on inquiry card. 


To Order: ог to get our free catalog CALL 1-800-321-5805 TOLL FREE. Ch 
order to your VISA or MASTER CHARGE account. Ohio residents call: [215] 454- 
Or write, including your check or money order, to the address listed below. 


CLEVELAND CONSUMER 
Ген COMPUTERS & COMPONENTS 


РО. Box 46627 
Cleveland, Ohio 44146 


your 
7. 


а CLEVELAND CONSUMER 
и COMPUTERS & COMPONENTS Clev 


O RF Modulator $35. 


Order Form Cleveland, Oho 44146 
O Superboard ІІ $299. 
O 610 Board $298. O АС-ЗР 12" B/W Monitor $159. 
O Mini-Floppy Disk Drive $299. Г] СЛР Sams Manual $8. 

(Attach separate sheet for other items. | 


NAME 

ADDRESS: 

CITY: STATE: ТІР; 

РНОМЕ: 

Payment by: VISA MASTER CHARGE. MONEY ORDER _ 


Credit Card Account # 
Expires Interbank #(Master Charge] 
TOTAL CHARGED OR ENCLOSED $ [Ohio Residents add 6.5% Sales Tax] 


Orders of less than $100, please add $4.00 to cover shipping costs. Orders will be accepted from. U.S. and 
Canada only. All prices quoted are U.S., date of publication, standard UPS shipping FOB the factory. B 
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Software Review 


Wordsmith 


Mark Dahmke, 1515 Superior Apt 15, Lincoln NE 68521 


The greatest compliment I can give Scion 
Corporation’s Wordsmith is that I am using it to write 
this review. I have searched long and hard for a word 
processor that would give me the features and capabilities 
of a big-system full-screen editor. 

I used to do all of my writing on an IBM 370 computer, 
using a full-screen editor and a batch program that read 
in my text and formatted it for a high-speed printer. The 
full-screen editor was adequate, but the batch program 
was painful to use because you couldn't see the results 
without running it (over and over). It was like using a 
compiler instead of an interpreter—you had to wait. 

Wordsmith combines the features of a good, full-screen 
editor (one of the nicest I have used) in a “what you see is 
what you get” format, thus allowing text to appear on the 
screen exactly as you want it printed. 


Wordsmith Overview 

Wordsmith runs on an 8080- or Z80-based microcom- 
puter with either CP/M or North Star disk operating 
systems. The distribution disk also supplies a customiza- 
tion program that allows the user to define the ASCII 
codes of the special-function keys, the location of the 
memory-mapped video display, and the printer interface. 

Unlike many other word processors, Wordsmith is 
page-oriented, ie: page boundaries are maintained in the 
disk file. Scion’s Screensplitter video display has 86 
characters per line and 40 lines, but Wordsmith uses the 
top line as a “scoreboard” to keep track of cursor position 
(line and column numbers), current page, total number of 
pages, and the maximum number of pages that can be 
used within the disk file that is currently open. The file 
name (fully qualified by the conventions of the operating 
system in use) is also shown on the scoreboard. The right 
portion of the scoreboard is used to enter commands. 
Getting to the command line is easy—just hit Break, or 
the key you have assigned to that function. The com- 
mand line then becomes active, shows a cursor, and 
awaits your input. Hitting Break again terminates com- 
mand entry and executes the command. If по command is 
entered (ie: if you hit Break twice without entering а com- 
mand), nothing will happen. Wordsmith has over seven- 
ty commands, not including those used for cursor move- 
ment (up, down, left, right, etc). 


About the Author 

Mark Dahmke is a consulting editor for BYTE magazine. He also 
operates a computer consulting business called MCD Consulting and is 
involved in the design of office automation systems. His interests in- 
clude astronomy, science fiction, writing, and painting. 
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At a Glance 


Software | 
Wordsmith page-oriented 
word processor 


Use 
Word processing 


Manufacturer 
Scion Corporation 
8455-D Tyco Rd 
Vienna VA 22180 
(703) 827-0888 


Price 

Wordsmith word processor 
(CP/M or North Star): 
$295; Screensplitter video 
board (86 characters by 40 
lines) and firmware: $395. 
Video subsystem (Word- 
smith, Screensplitter board, 
firmware, 15-inch green- 
phosphor video monitor, 
and high-quality word- 
processor keyboard IBM 
Selectric II style): $1795 


Features 

Wordsmith word processor 
(software) runs with a 
memory-mapped video 
display (the Screensplitter) 
with 86 characters per line 
and 40 lines. Wordsmith is 
completely reentrant and is 


Other Features 


written in 8080 assembly 
language 


Operating System 

CP/M 8-inch or North Star 
5-inch (single-, double-, or 
quad-density) floppy-disk 
formats; also IMDOS, 
MDOS, CDOS (single-, 
double-, or quad-density 
formats) 


Hardware 

Any 5-100 8080- or 
Z80-based microcomputer. 
Wordsmith will run ina 
CP/M system with only 

16 K bytes of memory. The 
Scion Screensplitter 
memory-mapped video 
board is required. 


Documentation 

66-page manual, 21 by 27.5 
cm (8% by 11 inches), for 
Wordsmith; 70-page manual 
for Screensplitter (same size) 


Firmware 
1 K bytes of video-display 
software in a 2708 EPROM 


Audience 
Anyone requiring high- 
quality word-processing 
capability 


Wordsmith has many other features that make text en- 
try less tedious. The tab-stop line allows you to set up 
any number of tabs in a given text file. When you enter 
the ET command, Wordsmith displays a reverse-video 
line just below the scoreboard. You can place a period 
wherever you want a tab stop, and Wordsmith will 
remember the tab-stop line (the line of periods) for each 
separate disk file. Once set up, the tab stops may be 
altered by entering the ET command again. 

The hold area is areserved area of memory that can be 
used to save up to an entire screen page (86 characters by 
39 lines). Using this feature, any amount of text, from a 
single word or line to an entire screen page, may be 
copied to another part of the screen, another page in the 
file, or another disk file. Many commands are available 
for copying the held text back to the screen. For example, 
it may be put down “literally,” meaning that it will be 
placed on the screen just as it was copied from the screen. 
The PF, or put-formatted command, will reformat the 


COMPUTER CITY (CANADA) INC. 


INTERNATIONAL MAIL ORDER DIVISION 


DIMENSION 3 Color Graphics Board 
for yourPET® ТК5-80® ® 256x192 
Pixel Resolution ® 15 Colors 

® 3 Channel Sound Synsthesiser 

è See ad this issue 


PET? -CBM® Model $755.00 
TRS-80® Model $840.00 


PET® MEMORY Expansion for your 
8К (Old PET® ) e Fits entirely inside 
PET9 ө Installs in minutes 9 Built in 
POWER SUPPLY 

16K Model 9 gives 24K total 


DYNAMIC RAMS ® upgrade your 
PET® , TRS-80® , APPLE® , 
SORCERER® , etc. 

4116 ® 150ns. set of 8 


$69.95 
4116 ® 200ns. set of 8 


$49.95 


EPROMS ® 2716, 2516 single 5V.2Kx8 


$19.95 
EPROMS е 2732, 2532 single 5V.4Kx8 


$59.95 


MANNESMAN-TALLY printers in 
stock e Call for prices 


COMMODORE 2000, 4000, 8000 
products ° Call for prices 


АРРІЕ® e Complete line of CPU'S 
and accessories 


HEWLETT-PACKARD HP83 and 
HP85 * Complete line of software 
and accessories 


DISKETTES * Box of 10 for 2040, 


$475.00 | | 4040, TRS-809 and APPLE? 
32K Model ® gives 40K total t€ Video Display Processor $59.50 
$575.00 : 


General Instruments AY8910 
Sound Generator 


$29.95 


AXIOM * Miniprinters for your PET® , 
TRS-809 , APPLE® with intface 


$1,295.00 


MONITORS e Panasonic, Electrohome 
9"B&w $295.00 
11" Color $695.00 


INTERTEC Intertube 111 
$1,495.00 


MAIL TO 


COMPUTER CITY 

nd card 
(CANADA) INC. | are accented, please add 596 — 
1353 PORTAGE AVE., WINNIPEG, MANITOBA, R3G OV5 


(204) 786-3381 


Blank Cassette Tapes 
C10, C20, C30 carton of 10 


$16.95 


COMPLETE Line of 
PERSONAL SOFTWARE products 


РЕТ? e ADE * Machine Language 
ASSEMBLER, DISASSEMBLER, 
EDITOR ® Fast, easy to use ® Supports 
disk and printer, BASIC 2.0, 3.0, 4.0 
versions 


$69.95 


РЕТ? * HELP ROM e offers on 
ROM-AID, APPEND (disk and tape), 
AUTO LINE, CHANGE, DELETE, 
FIND, RENUMBER, REPEAT, TRACE, 
BASIC 3.0, 4.0 


$69.95 


Store Address 

Winnipeg % 1353 Portage Avenue, 
Winnipeg, Manitoba R3G 0У5 
Phone 204 786-3381 

Hours ® 10 A.M. to 5 P.M. Monday 
to Friday 


Lethbridge ® 2nd Avenue South, 
Lethbridge, Alberta 

Phone 403 320-1264 

Hours * 10 A.M. to 5 P.M. Monday 
to Friday 


РЕТ? ФЕРКОММЕК * Programs 

2708, 2508, 2716, TMS2716, TMS2516, 
2732, TMS 2732, TMS2532 Plugs 
intoPET® IEEE port 


$495.00 


р 
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PET, CBM are registered TM's of Commodore International 
TRS-80 is a registered TM of Tandy Corporation 
APPLE is a registered TM of Apple Computer Inc. 

SORCERER is a registered TM of Exidy Inc. 


Last August, Chris Morgan and I went to 
Washington DC to see a networked office-automation 
system that Scion had installed in a congressman's of- 
fice. The system, called Rosenet, consists of a network 
of Z80 microcomputers running a modified version of 
the North Star disk operating system. Each work- 
station also includes a Wordsmith video subsystem. 
All workstations are tied to a central microcomputer 
that maintains data bases and an electronic mail/ 
memo system. The master system also provides printer 
and dial-up modem services to the workstations, 
which communicate with the master through К5-232С 
lines running at 19,200 bits per second....MCD 


text in the hold area to fit a new shape or region of the 
screen. This allows you to work easily with “newspaper 
columns.” 

Up to 20 text windows may be defined on each page. 
Wordsmith keeps track of the windows on each page and 
the cursor location within each window. This extra infor- 
mation is stored in blocks at the end of the text file, which 
allows the file to be read in by an assembler or compiler 
without interference. A window may be any size, from 1 
by 2 characters to a whole screen page. This feature is 
most useful in “cut and paste” operations. When several 
windows are defined on a page (the screen itself is called 
the base window), you can move from window to win- 
dow by hitting the Cycle key. This moves you to the next 
window in the loop, and eventually returns you to the 
one you started at. When a window is active, it is im- 


| тм | data 
| y systems 


| 141 Quality Affordable 
г" Microcomputers 


LIST OUR PRICE 

289-РА Microcomputer System .......,... бауға ҰЛЫ $2,895 $2,495 
48KB, 5.25” Disk, HDOS 

аунай рот 7 РА m 
287 Dual 5.25" Disk Unit (200 KB) ..... — M 
247-ВА Dual 8” Disk Unit (2МВ)................ NEW 
GP NS VOU Ter Nun к. ее аласұра РӨТ 
HDOS Operating System (with BASIC) 2.0 ........... 
Microsoft BASIC V5.1 for CP/M....... — M ғала 


$ 950 
$1,195 
$3,695 
150 
150 
175 
150 


$ 795 
$1,095 
$3,295 
140 
140 
160 
140 
180 
350 
375 
140 
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MICROSOFT BASIC SOFTWARE FOR Z89 
Ассойпї& DEDE eaa: vadis aaau adas tli ао SR анне ранен 
р MEME ПИ 


550 

550 

550 

550 
PERE sanme and BIKO ОИ И - waya tote 950 
Attorney’s Reminder Calendar IE и 250 
EXTENDED PARTS WARRANTY . Low-Cost protection to keep your system up and 
running. We stock spares for immediate shipment. Telephone consulting too. 

To Order: Send Check or Money Order to PK Systems, Inc „ 113 North Center, Bloomington, 
L 61701. Allow two weeks for personal checks to clear. For COD Orders, add5% for handling 
and service charge. Rush orders, add $50.00 

Shipping: Freight collect, FOB Bloomington. We ship UPS, air freight, or motor freight. 


PK Systems is an Authorized Zenith Data Systems Dealer and Zenith Service Center. 


systems, inc. 


113 М. Center • Bloomington, ІІ 61701 е 309/828-6031 
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possible to type text or move the cursor to a location out- 
side the window. It's like having a miniature screen 
within a screen. Windows are also useful for setting up 
templates—files with no text, but with a window struc- 
ture. À template might, for example, be set up to look 
like a standard letter format with header, body, closing, 
and so on. It is then a simple matter to fill in the blanks 
when writing the letter. 

A large selection of cursor-movement commands is 
available, beginning with the obvious: up, down, left, 
right and home (move to the upper lefthand corner of the 
window). On the video-subsystem keyboard, typing 
Shift in combination with one of the cursor-direction 
keys causes movement of the cursor in increments of 
eight character positions, instead of one. Also included 
are: delete to end of line, move to end of line, delete 
character, backspace, insert blank, insert mode, delete 
left, and tab. 

Line control and movement commands include: insert 
line, delete line, insert multiple lines, delete multiple 
lines, center line, hold multiple lines (in hold area), split 
line and join line, and search line for string. 

Among the window control and movement commands 
are: open window, clear window, set mark, clear marks, 
open line window, open paragraph window, drop win- 
dow, drop all windows, cycle (to next window), go to 
base window, jump window (to new location on screen), 
illuminate all windows (ie: set to reverse video), change 
size transparently, change size, fill window (from hold 
area), adjust window (right justify), hold window, put 
text literally (from hold area), put text formatted, erase 
window, search for string, and search and replace string. 


Page Control and Movement 

Pages may be inserted and deleted, up to the limit of 
pages allowed in a disk file. When a new file is created 
(using the new-file command), you must specify the 
number of pages you require. Other commands include: 
NP (flip to next page), PP (flip to previous page), PGn 
(go to page n), PG+n (go forward n pages), PG—n (go 
backward n pages), IP (insert page), DP (delete page), CP 
(reread current page off disk), SP (split page into two 
pages—split at the cursor), JP (join two pages), save and 
recall page templates (window structures). 


Disk-File Management 

Files can be created with the NF (new-file) command. 
For example, the command NF B:TEST-10 will create a 
file (under CP/M) on the B disk called TEST, with room 
for ten text pages. The command OF B:TEST will get the 
old file called TEST from the B disk. The page that was 
saved in the previous editing session will be redisplayed 
on the screen. CL (close file) ends an editing session and 
closes a file. Since text pages are not necessarily in se- 
quential order in a file, the SQ (sequence file) command 
will sort them into order. (This is not needed for normal 
operations, except when Wordsmith files are being used 
to store programs or other information that will subse- 
quently be read by another program, such as an assem- 
bler or BASIC compiler.) Other file-level commands in- 
clude: SRFs (search file for string "s"), SUFs (substitute 
next occurrence) and SAFs (substitute all occurrences in 


file). 


Into computers? Want to get started? 


Take 4 books for $ 1% 


... and get one FREE! 
(values to $68.75) 


What is The Computer Book Club? An exciting new concept that 
puts hobbyists ані businessmen on top of the fast-paced, dynamic 
world of computers. CBC will bring you info on software, 
hardware, applications, and theory . . . at savings up to 75% on 
hundreds of fact-packed volumes. 

CBC is not just anotherbook club! You can get in on Members’ 
Bonus Benefits, like discounts on practical software packages, 
games, cassettes and disks, plus extra-value book dividends, and 
much, much more! 

This introductory membership offer is for a limited time only. 


Join today! р. 
1187 amma : 
, 1050 —— 
List$14.95 GOTING 
EE _List $9.95 1 Або RUILD YOUR 


а; 1s T 
THE MOST POPULAR | | Ë TM | m Жүн 
igh Sue IN BASIC и as ' 


Th 
(ami putar 


Book drm 


List $9.95 


== 


a-——— тан UA T. ead SEER SCR 
¿£ ERE econ oF | тн | A E ATE BASIC ок 


i GAMES ` 
Ü COMPTES Б List $12.95 


p Programmer's | г vm j | E el 
% Guide 40: | zü x X 


әлі a 


ЕЙ 1062 || кан 19589595 1045 
711.154 $12.95 List $10.95 
i More books to pick from... 
‘if 57 Practical Programs & Games in BASIC. | 
CRE List $10.95. No. 1000 2 
хы е Тһе GIANT Handbook of Computer Pro- List$14.95 
jects. List $15.95. No. 1169. 


COMPUTERI&T S HANDY 
е Illustrated Dictionary of Microcomputer FREE ium жады» d 
Terminology. List $13.95. No. 1088 a 
е How To Design, Build & Program Your 
Own огыр" Computer Ë malem wh en 
List $14.95. Мо. 1111. 
® Handbook of Remote Control & Automa- you 


gy een 15171055 
List $7.95 


Ч - ; =; 1 
f est 


pene " tion Techniques. List $16.95. No. 1077 E - а 
Ца | a 1205 e 24 Tested, Ready-To-Run Game Programs 
~ List$12. 95 List $15.95 in аЬ, ee = NON PPS JB. oT ө 


7v егу р good re: reasons to totry — =T 
The Computer Book Club... 


е Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how. 

е Satisfaction Guaranteed. АП books returnable within 10 
days without obligation. 

e Club News Bulletins. All about currentselections—mains, 
alternates, extras—plus bonus offers. Comes 10 times a year 
with dozens of up-to-the minute titles you can pick from 

e “Automatic Order”. Do nothing, and the Main selection 
will be shipped to you automatically! But... if you want an 
Alternate—or no books at all— we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes. 


Blue Ridge Summit, РА 17214 


Please accept my Membership in The Computer Book Club 

and send the 4 volumes circled below, plus a free copy of 
Computerist’s Handy Databook/Dictionary. I understand 

the cost of the books selected is $1.00 (plus shipping/ 

handling). If not satisfied, I may return the books withinten 

days without obligation and have my Membership can- 

celled. I agree to purchase 4 or more books at reduced 

Club prices during the next 12 months, and may resign any 

time thereafter. 

841 1000 1045 1050 1055 1062 1076 1077 1085 
1088 1095 1111 1160 1169 1183 1187 1203 1205 


Name Phone 
Address 


е Extra Bonuses. Take advantage of added-value promo- City 
tions, plus special discounts on software, games, and more 
е Exceptional Quality. All books are first-rate publisher's S ааа] 


editions. filled with up-to-the-minute info (Valid for new не не only. Foreign на Canada add 20%. Orders outside U.S. 
‘ aid al d 
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"— Ei ікезітіім 1.2 Lnhencererrim. 


Mimie tell — 


feature of the Horden) tih. 


The Әсіпііге routine EE s used. ІҒ ail of the 
а on the (ine following tha current arsor position will mot Fil 

the cursor Line, the сетти ів left on the followleg tine. The 
= fron the fotlowing Line wilt be inserted starting at tiw current 
cursor position. Amu test In the hold buffer wit! be [net after a 
кілі bie. 


Jointine ^ 


- The Pill command wlll mow ximo plece to Blanks after орма іо £1) 
ond ехсіпмаісе, < Y parki. 


Cursor 
positiom = 


Скіфи Filira ~ (ғыл о document kg exited тііғег by a Close File, New File, Did Fiir, 
оғ EXit command, Hordem] h will Plest verify that the proper disor 
ів loaded Into the disk derive by compar] tha 

the dire tora of the loaded diskette. If o metch 

currently ceed Fie wlll Бе clowed, This guards аро Рев dictorttes 
bring intenchormd ot inÓapenom-lote tings, Refer to thr warning in 
thr тзрізгейісе of the CF command on pags 41 of the manuni. 


Photo 1: The Wordsmith word processor as displayed on the 
Screensplitter video board. 


Printer Control 

Scion supplies the intelligent printer interface of your 
choice. Printers currently supported include the Diablo 
1610, 1620, 1650, NEC 1510, 1520, Qume Sprint 5, and 
any printer that accepts only carriage return, line feed, 
and form feed as control characters. A printed page may 
range from 1 to 255 lines in length. The user has control 
over the top margin, left margin, and number of lines per 


м ; 
V.I.P.’s Call А.Е. : 


because А.Е. tests before shipping; has expertise 
on all items offered; and is price competitive. 


мн ГАЯ EPSON MX 80 BEST......... CALL 
АРАП ЕР ТЕ. $1985 EPSON MX 70 BEST...... es CALL 
HAZ 22 ИФ 2270 ANACOM .......9..... rei 1150 
НЕС ON ,................ 2650 MORROW Е 
HEZO GIR ................. 100 І 1 DRIVE........ 1 + 
HARD DISK SYSTEM ......... 3935 ааа Cave! 4 1 > 
г) DYNA BYTE DISCUS M26 HARD DISK..... 3925 ғ 
NEW SYSTEMS... LOW!...... CALL SYSTEMS GROUP m 
TERMINALS DM 6400 64K 250п5........... $595 
TELEVIDRO 912.............. $665 OMB 6400 64K 250ns .......... 745 
TELEVIDEO 920............... 715 2ND GENERATION— 
Ы SOROG 10 120 ............... 695 LATEST RELEASES ........ CALL 
м HAZELTINE 1500.............. 850 INDUSTRIAL MICRO SYSTEMS 
етеде XLNT PRICES! .............. CALL 
.M - 5510 ,.................. $2540 SSM—LOWEST PRICES! .... CALL 
МЕШ V—— 2900 wp oy DISWB r. 
CHES а ey ee 2520 WORDSTAR ................. $325 
ALL oW INC. TRACT, RIBBON & АНАМ Бонсай ‚ CALL 
THIMBL y im SYSTEMS— 
T аа 160 ЕСУ, seed ee eue eate ALL 
M "TOUT КД ОО 1495 9" DISKS = a к ет 26 


Ме Will Try To Beat Any Advertised Price 


Automated Equipment inc. 
18430 Ward Street, Fountain тару. Calif. 92708 
TOLL FREE ORDERIN 


(714) 964-7514 (800) 854-7635 
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page. All hard-copy commands (except Type Window) 
begin printing from the cursor line and proceed through 
the file. The format for all five commands is: 


(Command)-(t), (1), (h) 


where t is the top margin (defaults to 4 lines), l is the left 
margin (defaults to 4 columns), h is the number of lines 
per page (defaults to 50). 

If all defaults are used, Wordsmith will format output 
for an 8%- by 11-inch page. Control-S may be used to 
temporarily stop printing, and Control-K may be used to 
abort the print command. 

The available printer commands are as follows: 


eTCL (type continuous literally): The entire document is 
printed on the printer, starting on the current page and 
the current cursor line. Any blank lines at the bottom of a 
screen page will also be typed. 

eTSL (type sheets literally): Wordsmith will pause after 
printing each page and await a carriage return from the 
keyboard. This permits use of single sheets of paper (eg: 
letterhead paper). 

eTCC (type continuous compacted): Similar to TCL ex- 
cept that any blank lines at the end of each screen page 
will be ignored. 

eTSC (type sheets compacted): Similar to TCC except 
that Wordsmith will wait for a carriage return at the end 
of each page. 

eTW (type window): The current window is typed. This 
command is useful for cut-and-paste operations and for 
previewing portions of the document prior to final print- 
ing. 


Wordsmith also allows the definition of page headers 
and footers. When a header or footer is set up, you may 
specify where it is to start (on what printed page) and, if 
page numbers are used, with which number it should 
begin. The page number will be inserted automatically 
anywhere in the header or footer where you have typed 
three pound signs (#) in a row. The page number will be 
left-justified within this field. 


Software Problems 

No software product is without its bugs, but Word- 
smith is very reliable (it has never caused text to be lost). 
There are, however, some minor, annoying problems. 
First, the header and footer commands don't work prop- 
erly if the default parameters are changed. Second, if no 
files are open and you issue a save-page command, the 
program may write over the file pointed to by the FCB 
(File Control Block) in the CP/M version. Otherwise, 
Wordsmith performs excellently, and the company, anx- 
ious to overcome any bugs, will often give you correc- 
tions over the phone (assuming you know 8080 assembly 
language). 


Conclusions 

The Wordsmith /Screensplitter combination forms one 
of the best word processors I have ever used, either on a 
microcomputer or a large system. The command reper- 
toire is extensive, yet easy to use and learn. Many of its 
features are not available on word processors of any size 
or price. № 


WHY BUY FROM THE BEST? 


service... Support... 
software... 


CBM™ 8000 SERIES BUSINESS COMPUTERS 


The new Commodore 8000 series computers offer a wide screen 
display to show you up to 80-character lines of information. Text 


p editing and report formatting are faster and easier with the new 
| wide-screen display. Тһе 8000 series also provides a resident Oper- 
| ating System with expanded functional capabilities. You can use 


BASIC on the 8000 computers in both interactive and program 


| | modes, with expanded commands and functions for arithmetic, edit- 
ing, and disk file management. The CBM 8000 series computers are 


ideally suited for the computing. needs of the business marketplace. 


NEECO 


SCREEN SCREEN EDITING 
2000 character display, organized CAPABILITIES 
into twenty-five Full cursor control (up, down, 
80-column lines right, left) 
64 ASCIl, 64 graphic characters Character insert and delete 
3 x B dot matrix characters Reverse character fields 
Green phosphor screen Overstriking 
Brightness control Return key sends entire line to 
Line spacing: 1% in Text Mode CPU regardless of cursor 
1 in Graphics Mode position 
KEYBOARD INPUT/OUTPUT 
73-key typewriter style keyboard Parallel port 
with graphic capabilities IEEE-488 bus 
Repeat key functional with 2 cassette ports 
all keys Memory and I/O expansion 
MEMORY connectors 
CBM 8016: 16K (15359 net) FIRMWARE 
random access memory (RAM) 24K or ROM contains: 
CBM 8032: 32K (31743 net) BASIC (version 4.0) with direct 
random access memory (RAM) (interactive) and indirect 
POWER REQUIREMENTS (program) modes ° | 
Volts: 110V 9-digit floating binary arithmetic 
Cycles: 60 Hz Tape and disk file handling 
Watts: 100 software 


" CBM 8032 Computer $1795 
CBM"" 8050 DUAL DRIVE FLOPPY DISK 


The CBM 8050 Dual Drive Floppy Disk in an enhanced ver- CBM PRODUCT DESCRIPTION PRICE 
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 4016 16K RAM-Graphics(N) or Business(B) 
has all of the features of the CBM 2040, and provides more Keyboard | $ 995.00 
powerful software capabilities, as well as nearly one meg- 4032 и or Business(B) ео 
abyte of online storage capacity. The CBM 8050 supplies eyooar 

| relative record files and automatic diskette initialization. It 8032 cea Col. Screen-Business $1795.00 
сап copy all the files from one diskette to another without 4022 Тед ест Feed Printer r 
copying unused space. The CBM 8050 also offers improved 4040 Dual Floppy-343K-DOS 2.0 
error recovery and the ability to append to sequential files. 8050 Dual Fioppy-974K-DOS 2.0 
HARDWARE SPECIFICATIONS FIRMWARE š 4010. hn ire 
peel an та е Қы C2N Cassette reru Салай Uie 
Two microprocessors Sequential file manipulation 
974K Bytes storage on two 5.25" Sequential user files CBMto IEEE СВМ to Ist IEEE Peripheral 

diskettes (ss) Relative record files IEEE to IEEE IEEE to 2nd IEEE Peripheral 

Sectors 17-21 Improved error recovery 4.0 DOS O/S Upgrade for 40 Column Computer $ 100.00 
Soft sector format Automatic diskette initialization || Word Pro 4+ Word Processing Software used w/8032 $ 450.00 
ІЕЕЕ-488 interface Automatic directory search “СВМ В a registered trademark of Commodore. All prices and 
Combination power (green) and Command parser for syntax Specifications are subject to change without notice. 

| error (red) indicator lights validation ; 
Drive Activity indicator lights Program load 0 save 
Disk Operating System Firmware CBM 8050 

(12K ROM) 

Kh C Pt Dual Price $1795 С: commodore 


NEECO WILL MATCH ANY ADVERTISED PRICEO N CBM EQUIPMENT. 


NEECO 
(61 7) 449-1 760 MON-FRI 9:00 - 5:00 


679 HIGHLAND AVE. Telex: 951021 MasterCharge and VISA Accepted 
NEEDHAM. MA 02194 
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WHY DID IT HAPPEN? 

We were approached recently by a man with 
an idea. He is one of the leading American 
manufacturers of dot matrix print mechanisms. 
He had observed, as we had, that in recent 
months certain foreign printer manufacturers 
were increasing their share of the low-cost 
printer market at an alarming rate. 

He thought there MUST be a way to fight 

back. And he was right. We've since formed а 
working alliance with this manufacturer, and 
have brought our first joint offering to the 
market. 


HOW DID WE MAKE IT POSSIBLE? 

We set out to combine his proven low cost 
print mechanism with the simplest possible 
control electronics. Advances in single-chip 
microprocessor technology and price erosion of 
components during the last year helped to make 
this long awaited dream come true - a printer 
that can be sold for less than half the cost of 
the computer that drives it. A $299 printer. 

But cost-effective designs and efficient 
manufacturing operations weren’t enough. 
Computer retailers can make up to a $250 
markup on the foreign models. Could we hold to 
a $299 list price and give the dealer enough 
incentive to sell the Bytewriter-1? No way. We 
had to try a more direct approach. 


YOUR BUY DECISION - DEALER OR MAIL ORDER 

There are some very good reasons to buy your 
first computer through a dealer. There is a 
certain amount of hand-holding required when 
you decide to buy a personal computer. This is 
one of the main functions of the retail computer 
store. And most of them perform this function 
very well. 

But why would anyone want to buy add-on 
equipment through a dealer? If you find a 
product that has been designed for and tested 
with your particular computer, you can safely 
bypass the computer dealer. You can have the 
best of both worlds. You can save money by 
buying direct from the manufacturer, and you 
can be certain that your new device will work 
when you get it. 

We've done extensive testing with the most 
popular computers - the TRS-80, the Apple Il, 
and the Atari 400 and 800. If you own one of 
these computers, we guarantee you won't have 
any interface problems with the Bytewriter-1. 


TRS-80 is a trademark of Radio Shack, Div. of Tandy Corp. 
Apple Il is a trademark of Apple Computer, Inc. 

Atari 400 & 800 are trademarks of Atari, Inc. 

Bytewriter-1 is a trademark of Microtek, Inc. 
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he World's First Under $300 
О Column Dot Matrix Printer 


FOUR THINGS YOU SHOULD KNOW BEFORE 
YOU BUY THIS PRINTER 

We don't want any unhappy customers. We'd 
like you to know the limitations of our printer, as 
well as its advantages. There are some 
differences between the Bytewriter-1 and the 
higher priced printers you may be looking at: 


1 The Bytewriter-1 takes single sheet and roll 
paper only. No pin feed paper. 

2) We've used a 7-wire print head. No fancy 
lower case descenders. 

3) There aren't any software frills in the 
Bytewriter-1,like VFU controls. However, if 
your main interest is getting software 
listings or printing letters, you won't care. 
And, with a bit of ingenuity, you can 
provide VFU functions in your own 
programs. 

4) You can't go into a computer store and 
pick up a Bytewriter-1. They're sold direct 
only by MICROTEK. 


We realize its unusual to point out the 
limitations of a product in an ad that promotes 
it, but we think it's important for mail order 
buyers to fully understand what they're buying. 

The Bytewriter-1 will fill the needs of most 
people. People who don't see the sense in 
spending extra money for features they'll never 
use. 


ORDER THE CONFIGURATION THAT'S JUST 
RIGHT FOR YOU 

The Bytewriter-1 is available with an interface 
cable and complete instructions for use with 
three of the most popular small computers on 
the market today, the Apple Il, the Atari 400/800, 
and TRS-80 Models |, Il, and 11. One of our 
divisions, MICROTEK PERIPHERALS CORP., can 
even provide you with the expansion card or 
module that your computer may require to drive 
a printer. 


CALL OR WRITE TODAY FOR MORE 
INFORMATION. 

We have people standing by to answer your 
questions. 


Microtek, Inc. 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 

toll free: 800-854-1081 
TWX. 910-335-1269 
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BY TELINES 


News and Speculation About Personal Computing 
Conducted by Sol Libes 


А. Apple 11 Emula- 
tlon Mode: Axlon Inc is 
working on a project that 
will allow an Apple II to run 
most of the software de- 
signed for the Apple Ill — 
including the Apple Ш disk 
operating system, SOS. The 
product has its roots in 
another product recently in- 
troduced by Axlon, the Ax- 
lon 256 Memory System. The 
unit consists of an interface 
card and a card cage that 
contains up to 256 K bytes 
of memory. There are sepa- 
rate versions for the Atari 
and Apple ПІ, and one for the 
Apple ІП is in the works. Ех- 
pressed simply, the unit can 
exchange 32 K-byte blocks 
of its memory for the top 
32K bytes in the 48 K ma- 
chine connected to it. 

Special disk-operating-sys- 
tem software included with 
the unit makes its operation 
transparent to the user. The 
hardware/software combina- 
tion looks to the host com- 
puter like a large-capacity 
disk drive. Program files in 
the memory of the unit can 
be run as if they were on 
floppy disk, and data files 
can be accessed in both ran- 
dom and serial fashion. 
There are two advantages to 
this unit one, information 
can be accessed in microsec- 
onds (as opposed to millisec- 
onds or longer for floppy- 
disk drives); and two, the in- 
creased main-memory space 
makes both existing and pro- 
posed programs that crowd 
the current 48 K-byte limit 
more feasible. 

The Sunnyvale, California- 
based Axlon is working with 
Apple Computer to finalize 
the design of the Apple Ill 
emulation hardware/soft- 
ware combination. The pro- 
posed unit will include the 
Axlon 256 Memory System, a 
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special hardware board, spe- 
cial software, and an 
80-column adapter for the 
Apple И. 


E mom № Coming: 
Several IC designers are pre- 
dicting that the EEPROM 
(electrically erasable pro- 
grammable read-only mem- 
ory) will replace the ultra- 
violet-light EPROM within 
three to four years and may, 
perhaps, be used as non- 
volatile main memory. 
Several companies are now 
putting finishing touches on 
these devices for intro- 
duction later this year. For 
example, Hitachi has an- 
nounced the HN48016, a 
16 K-bit EEPROM (2 K by 8 
bits) that is pin-compatible 
with the popular 2716 UV- 
EPROM. It uses the same 
voltages, takes 10 ms рег 
byte to program, and can be 
completely erased with a 
1-ѕесопа pulse. Data reten- 
tion is claimed to be more 
than ten years. Intel has a 


similar device called the 
2816. Prices and access 
times are comparable to 


their EPROM equivalents. 


М Icrosoft Adds 


Graphics Commands To 
BASIC: Microsoft is offering 
OEMs who have hardware 
graphics capability an en- 
hanced version of the popu- 
lar BASIC-80 interpreter. The 
added commands will allow 
you to create lines, boxes, 
circles, curves, do object 
painting and relocation, and 
save all your work. Seven 
new commands have been 
added: CIRCLE, PAINT, 
GETSET, LINE, DRAW, PUT, 
and PRESET. 


Kua AMSAT 
OSCAR Activity: AMSAT, 


the Radio Amateur Satellite 
Corporation, has survived 
the loss of its Рһаѕе- ПА 
OSCAR satellite. (See 
"BYTELINES," September 


1980 BYTE, page 166.) 


Construction of a new 
Phase-IIIB satellite is under- 
way in Marburg, West Ger- 
many; Budapest, Hungary; 
and Washington DC. AMSAT 
has scheduled the satel- 
lite’s launch for February 
24, 1982 on а European 
Space Agency Arriane- 
booster flight. 

As part of its planned use, 
the satellite will relay com- 
puter data by amateur radio 
operators іп personal-com- 
puter networks. 

For information on how to 
join AMSAT and receive 
Orbit magazine, write to 
AMSAT, POB 27, Washing- 
ton DC 20044. 


ЕЗ. Оп 32-Bit 
Microprocessors: intel 
released more information 
on its new 32-bit micropro- 
cessor, called the iAPX432. 
The microprocessor, under 
development for six years, 
features an object-oriented 
architecture that treats high- 
level entities as elementary 
software components that 
can be easily manipulated. 
These entities include 
records, queues, tasks, and 
collections of procedures. 

In its simplest form, the 
microprocessor consists of 
two integrated circuits. 
More processors can be add- 
ed later to obtain multipro- 
cessing without altering soft- 
ware. It is expected that 
samples will be available in 
the fall. 


$ 100,000 Computer- 
Chess Prize Offered: 


Carnegie-Mellon University 
(CMU) is offering a prize of 
$100,000 to the first person 
to develop a computer pro- 
gram that can defeat the 
world chess champion. Dr 
Hans Berliner, a computer 
scientist at CMU and a 
former world chess cham- 
pion, heads the competition- 
rules committee. He feels 
that the prize may be won 
by 1990 or sooner, but cer- 
tainly no later than the year 
2000. 

Last year a $1000 CMU 
prize was won when Jack 
Gibson, a chess expert, was 
defeated by Belle, a comput- 
er-chess machine developed 
by Ken Thompson and Dr 
Joe Condon, researchers at 
Bell Laboratories, Murray 
Hill, New Jersey. 


М... winchester Up- 
date: Five companies have 
announced 5-inch Win- 
chester drives. The drives' 
storage capacity ranges 
from 1.8 to 12.3 megabytes 
(unformatted), and prices 
vary from $690 to $1600 
(500-unit quantity prices). 
Most suppliers are now ship- 
ping evaluation units to 
OEMs (original equipment 
manufacturers), with limited 
production expected by late 
summer. Don't expect full 
production until next year. 
The five companies which 
have already announced 
mini-Winchester hard disks 
are Shugart Associates, Sea- 
gate Technology, Irwin In- 
ternational, Tandon  Mag- 
netics, and New World Com- 
puter Company. The price 
leader appears to be 
Shugart, with its SA602 
3.3-megabyte drive at $660. 
The maximum storage 
leader is the 12.3-megabyte 
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Apple Pascal trademark 
Apple Computers Реой trademark 

CPU Infi Poscal/M, АСТ, Trans 86 trademarks 

Sorcim CBASIC2 trademark Compiler Systems Magic Wand 
trademork Small Business Applications Datebook И, Milestone 
trademark Organic Softwore Ultrasort-Il, FABS trademark Computer Control 
Systems Mogic Menu, Spell Menu trademarks Charles Merritt Speliguard trademark ISA CP/M, 

MP/M, CP/M-86, PL/1-80 trademarks Digitol Research TRS-80 trademork Tandy Superbrain trademork intertec 

"m sot Systems Copywriter, Copyproof, Diction trademorks Systronics Microstat trademark Ecosoft S-Basic trademark Торо? 
дела Programming UCSO trademark Regents University CA WordStar trademark Micro Pro Inf! Spellbinder trademark Lexisoft MCALL, AMCALL trademarks 

eo Micro-Coll Services Basic 80, Fortron-BO trademarks Microsoft Poscal М/Т trodemark MT Microsystems 280 trademork Zilog NorthStar trademark NorthStor 

+ coves: Computers boZic trademark Micra Mike's Prices subject to change without notice For shipping add $7. per package Colifomia residents add tax Terms: 
FORMA Prepaid-check, M/C, VISA or in US COD (UPS) Deoler inquiries invited Prices quoted do nol include deoler installation & training 
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Model 510 from Irwin. It 
costs $1500, which includes 
integral tape-cartridge 
backup. 


Т. improves Тһе 99/4 
Home Computer: Texas 
Instruments is determined to 
make its Tl 99/4 home com- 
puter a success. ТІ has im- 
proved the competitive posi- 
tion of the 99/4 by sub- 
Stantial price cuts and soft- 
ware improvements, the two 
areas in which the machine 
fared poorly. The new list 
price for the console is 
$649.95, a reduction of $300, 
and the radio-frequency (RF) 
modulator’s price has been 
reduced from $75 to $50. 

Т! has introduced a soft- 
ware-development system 
that includes UCSD Pascal 
and a ROM (read-only mem- 
ory) module with an as- 
sembly-language debugger. 
The console has been modi- 
fied and includes dual flop- 
py-disk drives and RS-232C 
interfaces. Т! has also an- 
nounced third-party soft- 
ware-incentive programs for 
software developers. ТІ 
plans to introduce extended 
BASIC and memory-expan- 
sion capabilities in the ТІ 
99/4. Regrettably, ТІ has not 
seen fit to improve the key- 
board or make апу sub- 
stantial hardware improve- 
ments other than the addi- 
tion of memory. 


M ore Оп Daisy- 


Wheel Printers: Daisy- 
wheel printers are the most 
widely used printers for 
letter-quality hard copy, but 
the market is undergoing 
substantial change. Last 
year, the number of daisy- 
wheel-printer manufacturers 
doubled. More competition 
meant lower prices and in- 
creased performance. The 
new entries came from 
Olivetti, Fujitsu, Ricoh, C 
Itoh, and Pertec. Qume and 
Diablo still dominate the 
market, but competitors are 
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broadening their perfor- 
mance range from the tradi- 
tional 45 to 55 cps (char- 
acters per second) to 15 to 
80 cps. 


The 45 to 55 cps range is 
dominated by Qume, an ITT 
subsidiary with 45% of the 
market, and Diablo, a Xerox 
subsidiary with 40% of the 
market. NEC also has a 10% 
market share, with the other 
companies dividing the re- 
maining 5%. The prices of 
these machines should drop 
about $1000, to $2700 within 
the next two to three years, 
and the printer manufac- 
turers will most likely in- 
troduce 30 cps versions sell- 
ing for under $2000. Look for 
the 30 cps machines by year- 
end. 

Expect a price war be- 
tween the manufacturers of 
the lower-speed 15 to 20 cps 
printers. Prices may drop to 
$1200 or less by year-end. 
Those companies at logger- 
heads in this marketing war 
are Ricoh (which supplies 
Tandy), Olivetti, Pertec 
(which supplies machines 
made by Triumph-Adler), 
and C Itoh. 

Fujitsu has already demon- 
strated an 80 cps daisy-wheel 
printer. Look for it in comput- 
er stores this summer. Qume, 
Diablo, and NEC are ex- 
pected to introduce 80 cps 
machines, and some com- 
panies are working on 100 
cps machines. 


Aa. On Microcom- 
puters: At a recent 
ACM/SIGPLAN-sponsored 
meeting, TeleSoftware de- 
monstrated the new Ada lan- 
guage on a 16-bit microcom- 
puter. The compiler is 50 K 
bytes, supports run-time util- 
ities, and produces pseudo- 
code that runs directly on a 
Western Digital Pascal/Ada 
Microengine system. Tele- 
Software said that the Ada 
code could be converted to 
the native code of some 
other microprocessor by use 


of a simple p-code inter- 
preter (p-code is the ma- 
chine language executed by 
the Microengine). Ken 
Bowles, the developer of 
UCSD Pascal and founder of 
TeleSoftware, said the com- 
pany also intends to provide 
Ada compilers for 8086-, 
68000-, and Z8000-based sys- 
tems. 

Western Digital will man- 
ufacture the Pascal/Ada 
Microengine for $12,750. It 
will include 128 K bytes of 
programmable memory, five 
I/O ports, а 10-slot chassis, 
video-display terminal, dual 
floppy-disk drives, and a line 
printer. The basic system 
will cost $6210. Western Dig- 
ital also said that it soon ex- 
pects to release a hard-disk 
controller, a cryptographic 
security module, a distri- 
buted multiprogramming op- 
erating system, and an X.25 
packet-switching and local 
network product for the pro- 
cessor. 


aM Bulletin 
Boards Grow in Popular- 
Ку: There are over 200 CBBS 
(computer bulletin board 
systems) in this country and 
their number grows weekly. 
Anyone with а terminal, 
modem, and telephone can 
access them. (If you use an 
Apple computer, they are 
called ABBS.) Most CBBS 
and ABBS serve as message 
centers for computer clubs. 
Some systems distribute 
software; for this service, a 
caller needs a computer 
with modem-driver software 
for file transfers. 

Other bulletin board sys- 
tems serve special interests 
(eg: AMRAD's Blind Service 
CBBS 703-281-2222, the 
Family Historians! CBBS 
703-978-7561, and Aviators' 
BBS 916-393-4459). For more 
information on all of these 
systems and how to access 
them, call the MAG- 
MEDIA-80 CBBS (415) 
573-8768. 


H... Come The 
Japanese: Expect to see 
several Japanese personal- 
computer systems in US 
stores this fall. Most of the 
systems will compete direct- 
ly with the Apple 11, Com- 
modore PET, and Radio 
Shack TRS-80. They'll sell 
for the same price, perhaps 
slightly less, but offer extra 
features. NEC (Nippon Elec- 
tric Company) will market 
the PC-8001 at the same 
price as the Apple Il. (See 
“The NEC PC-8001: A New 
Japanese Personal Comput- 
er,” by Michael Keith and C 
P Kocher, January 1981 
BYTE, page 72.) Its features 
will match or exceed the 
Apple’s. Matsushita (known 
in America aS Quasar and 
Panasonic) and Sharp are 
also expected to have their 
systems on dealer shelves 
this fall. The Z80-based 
Sharp system is already on 
sale in England. One English 
distributor has already 
adapted CP/M for it. 


— Via Comput- 
er: Comparison retail shop- 
ping by home computer ap- 
pears to be the wave of the 
future. One of the first com- 
puterized retailers is Comp- 
U-Card of Stamford, Con- 
necticut. It claims to have 
1.5 million members, of 
which 5000 already have 
computer I/O capability. To 
become a member it costs 
$18 per year, or $9 if you 
come under a group plan. To 
access the service's base of 
more than 30,000 items, you 
call it either via a toll-free 
telephone number or a two- 
way cable TV hookup. 
Comp-U-Card presents prod- 
uct specifications, price, and 
delivery charges. You can 
order any item at a typical 
savings of 20 to 4096 or just 
use the service to compare 
prices. 


D ata-Base Systems Ex- 


New! VP-111 $99 
Microcomputer .... E 


Assembled* and tested. 


Features: 

e RCA 1802 Microprocessor. 

e 1K Bytes static RAM. 

Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

e 512 Byte ROM operating system. 

e CHIP-8 interpretive language or 
machine language programmable. 

e Hexidecimal keypad. 

e Audio tone generator. 

e Single 5-volt operation. 

e Video output to monitor or modulator. 
e Cassette interface—100 Bytes/sec. 
e |nstruction Manual with 5 video game 


listings, schematics, CHIP-8, much more! 


Ideal for low-cost control applications. 
Expandable to full VP-711 capability with 
VP-1 14 Kit. 


*User need only connect cables (included), а 
5-volt power supply and speaker. 


New low price! $199 
VP-711, only.......... ғ 


Completely assembled 
and tested. 


All the features of the VP-111 plus: 

A total of 2K Bytes static RAM. 
Power supply. 

8 Bit input port. 

8 Bit output port. 

|/O port connector. 

System expansion connector. 
Built-in speaker. 

Plastic cover. 

Three comprehensive manuals: 

e Instruction Manual—20 video game 
listings, schematics, much more. 

e User's Guide—operating instructions 
and CHIP-8 for the beginner. 

e RCA 1802 User's Manual (MPM- 
201B)—complete 1802 reference guide. 


The VP-111 hobby computer: 
Start programming for only 599. 


Add computer power a 
board at a time. 


With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 


Built around an RCA COSMAC micro- 
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 


Send the coupon now... 

Complete the coupon below and mail to: 
RCA MicroComputer Customer Service, 
New Holland Ave., Lancaster, PA 17604. 


Or call toll free (800) 233-0094 

to place your Master Charge or VISA 
credit card order. In Pennsylvania, 
call (717) 397-7661, extension 3179. 


Please send me the items indicated. 


Г] VP-111 New low cost Microcomputer 
(See description above) $ 99 
О VP-114 Expansion Kit for VP-111—Includes . 
ЗК ВАМ, 1/О Port and connectors $ 76 
О ҰР-711 The original VIP Microcomputer 
(See description above) $199 
О VP-44 RAM On-Board Expansion Kit—Four 
2114 RAM ICs. Expands УР-711 
memory to 4K Bytes ........... 
О VP-590 Color Board— Adds color. Four 
background and eight 
foregroundcolors ............. 
О VP-595 Simple Sound Board—Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker .............. 
О VP-550 Super Sound Board—Turns 
VP-111/711 into a music synthesizer! 
Two independent sound channels. 
Outputstoaudio .............. $ 49 
О VP-551 4-Channel Super Sound—Includes 
VP-576 and demo cassette. Requires 
VP-550 and 4K RAM $ 
О VP-570 Memory Expansion Board— 
Plug-in 4K RAM memory ....... 
С VP-580 Auxillary Keypad—Adds two-player 
interactive capability. Connects 
to VP-590 or VP-585 $ 20 
О VP-585 Keypad Interface Board—Interfaces 
two VP-580 Auxiliary Keypads 


$ 95 


ШУЫ ТЫН mi гъ уша: % 15 
D VP-560 EPROM Board—lInterfaces two 
2716 EPROMS to VP-111/711 .. $ 34 


Add your state and local taxes $ 


О VP-565 EPROM Programmer Board— 
Programs 2716 EPROMs. 


АИ... eis toin rmn $ 99 
О VP-575 Expansion Board—Provides 4 

buffered and one unbuffered 

expansion sockets ............ $ 59 
О VP-576 Two-Board Expander—Allows 

use of 2 Accessory Boards in either 

I/O or Expansion Socket ....... 20 
О VP-700 Tiny BASIC ROM Board—BASIC 

code storedin4K of ROM ...... 39 
О VP-701 Floating point BASIC for 

VP-711 on cassette. Requires 16K 

Bytes RAM (avail, 7/80) ........ 49 
О VP-710 Game Manual—Listing for 16 

exciting games ............... 10 
О VP-720 Game Manual-I|—More games .. $ 15 


Enclosed is $ 


Keyboards & Terminals 
О VP-601 Keyboard— 128-character ASCII 
encoded alphanumeric 8-bit parallel 
| ————— ати 
О VP-606 Keyboard—Same as VP-601. 
Asynchronous serial output ..... 
[] VP-611 Keyboard—Same as VP-601 plus 
16-key numeric keypad ........ 
[] VP-616 Keyboard—Same as VP-606 plus 
16-key numerickeypad ........ 
О VP-620 Cable—Connects VP-601 /611 to 
vicc) DA: RM 
О VP-623 Cable—Unterminated for 
VP-601 /611 
О VP-626 Connector—Male “О” mates to 
VP-606/616 
О VP-3301 Interactive Data Terminal 


О VP-3303 interactive Data Terminal 
with built-in RF output. ........... 


& € 8 à & BÀ à b & ? 9 8 à à 3 P ө 5 


$389 


for items checked plus shipping & handling charge of $3.00. 
Total enclosed $ 


| enclose О check or O money order. Or charge my DJ VISA О Master Charge. 


Credit card account No. 


Master Charge Interbank No. 


Signature (required for credit orders): 


Name (please type or print): 


Street address: 
State & Zip: 


Make checks payable to RCA Corp. Prices and specifications are subject tochange without notice. 


Circle 351 on inquiry card. 


Expiration date 
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panding: The need to ac- 
cess reference material has 
become much easier be- 
cause of computerized data- 
base distributors. For exam- 
ple, a lawyer can access the 
Nexis system from Mead 
Data Central, 200 Park Ave, 
New York NY 10017, for a 
special keyed-word news- 
search service. The cost is $1 
to $1.50 per minute, plus a 
$300 monthly charge. The in- 
itial sign-up charge is $425. 
There are many lower-cost 
data-base services catering 
to the special needs of var- 
ious professionals. 

For information on data- 
base systems, consult the 
Directory of On-Line Data 
Bases, published by Cuadra 
Associates, 1523 Sixth St, 
Suite 12, Santa Monica CA 
90401. The price is $60 per 
year (four issues). 


Се Макегѕ То 
Market Private Soft- 
ware: If you develop soft- 
ware for the HP-85 desk-top 
system in your spare time, 
Hewlett-Packard has a plan 
for marketing it. Hewlett- 
Packard will pay a royalty 
for the software and offer to 
sell you a system at a dis- 
count. Burroughs has a 
similar plan. 


Сам On Robotics 
Shopping Spree: GM has 
ordered 25 robots for its 
transmission-machining 
lines at its Warren, 
Michigan, facility. This is the 
largest undertaking of its 
kind in the automotive in- 
dustry. The robots will cost 
almost $2 million. GM plans 
to buy as many as 1800 pro- 
grammable robots between 
now and 1984. 

In a related development, 
GM will use laser checking 
devices on its J-car-body 
assembly lines; the devices 
will check 20 to 30 points on 
each car for proper body fit 
and panel alignment. There 
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will be no contact with the 
auto during this checking 
procedure. 


Arter To Enter Com- 
puter Market: In a land- 
mark decision, the FCC will 
allow AT&T (American Tele- 
phone & Telegraph) to enter 
the computer business. The 
decision requires AT&T to 
set up a separate subsidiary 
to offer terminals and com- 
puter-enhanced services. In- 
dustry pundits speculate 
that AT&T will position itself 
to capitalize on the marriage 
of the telephone and com- 
puter technologies. 


О... Word-Processor 
Market Burgeoning: You 
can save quite a bit of 
money by buying a used 
word processor. IBM, Xerox, 
Lanier, and Vydec systems 
are becoming available as 
companies upgrade to 
newer, more powerful ma- 
chines. Іп Minneapolis, 
Word Systems Inc special- 
izes in selling used word- 
processor systems, although 
they are also available 
through many other dealers. 


9M Printer 
Ribbons: Replacing printer 
ribbons is expensive. Here's 
how to revive worn-out 
closed-loop ribbons housed 
in plastic cases: carefully 
pry open the case without 
disturbing the ribbon. Spray 
the ribbon lightly (don't 
overspray) with an all-pur- 
pose lubricant such as 
WD-40, close the case, and 
let it stand overnight. The 
lubricant causes the ink 
from the moist unused por- 
tions of the ribbon to flow 
down into the dry areas of 
the ribbon. This renewal pro- 
cess can usually be repeated 
several times before the rib- 
bon is completely ex- 
hausted. 


tee News Bits: 
United States Robots, Con- 
shocken, .Pennsylvania, 
claims to have developed a 
five-jointed robot arm using 
seven microprocessors—one 
for each joint, one for math 
calculations, and опе for 
overall coordination. The 
microprocessors do multipro- 
cessing on a shared bus and 
memory system. ...Toshiba 
and Hitachi have demon- 
strated “pocketbook TVs” 
that typically use 120- by 
160-element LCDs (liquid- 
crystal displays). Matsushita 
and Hitachi reportedly will 
introduce products next year 
using these displays. ...In- 
terested in learning more 
about possible health ha- 
zards associated with CRT 
(cathode-ray tube) terminals? 
Then you should get a copy 
of the 16-page pamphlet en- 
titled Health Protection for 
Operators of ОСТУСЕТ5. It's 
published by the New York 
Committee for Occupational 
Safety and Health, 32 Union 
Sq, Rm 404, New York NY 
10003 ($1 for individuals; $3 
for institutions). 


R andom Rumors: 

Apple Computer may put off 
its plans to build 5-inch Win- 
chester-disk drives for the 
Apple 111 and the rumored 
Apple ІМ. Apple has report- 
edly inked a contract for 
10,000 six-megabyte ST-506 
drives from Seagate Techno- 
logy. Apple still plans to pro- 
duce a hard-disk drive for in- 
troduction next year. ...It is 
rumored that Digital Equip- 
ment Corporation has devel- 
oped а single-integrated- 
circuit version of the PDP-11 
and that it exists іп рго- 
totype form. No production 
plans have as yet been es- 
tablished. .. There is a lot of 
talk circulating that Xerox 
will soon release a version of 
the Smalltalk programming 
language and a complete 
book describing it. Most like- 
ly it will be released to 


universities who presently 
have the Xerox Alto system 
(an experimental personal 
computer).  ...Electronic 
News recently reported that 
IBM and Tandy were holding 
discussions on the possibility 
of IBM 3103 video terminals 
being sold through Radio 
Shack stores. ...According to 
a report issued by interna- 
tional Resource Develop- 
ment Inc (IRD) in Norwalk, 
Connecticut, IBM, Xerox, 
and Matsushita will in- 
troduce typewriters with 
voice input by 1983. IRD 
predicts that the typewriters 
will correctly recognize 93% 
of “typical business English 
as spoken by the average ex- 
ecutive,” and that the unit 
will have a video screen that 
displays the spoken words. 
Corrections and changes can 
be made on the screen.... 


MAIL: | receive a large 
number of letters each 
month as a result of this 
column. If you write to me 
and wish a response, please 
include a self-addressed, 
stamped envelope. 


Sol Libes 
POB 1192 
Mountainside NJ 07081 


LAST 60 DAYS TO SAVE $200 ON OUR 


8 Mhz. 8086 CPU Set 


Now $595 — Price returnsto $795 on July 1 


MEMORY — Our two card 8086 CPU set is the only high- 
performance 16-bit processor for the S-100 bus that allows 
using standard 8-bit memories for economy or IEEE 16-bit 
memories for speed — in any mix. 


16-BIT OR EXTENDED ADDRESSING — Special circuitry is 
included to allow memories without IEEE extended addres- 
sing to be used in systems with more than 64K (uses 
PHANTOM). 


FAST 8 MHZ. OPERATION — Gives you high performance 
without requiring expensive memory. Most any 250 nsec. 
static memory board will do the job. Or, attheflip of aswitch,a 
4 Mhz. clock may be selected and/or a wait state may be 
added. 


2-CARD CPU SET — Includes serial ИО, parallel I/O, a 
monitor in 2716 EPROM, a time-of-day clock, and a very 
flexible and expandable vectored interrupt system. 


Price includes 86-DOS™ 


DEVELOPMENT SOFTWARE — 86-DOS provides a com- 
plete package of development software, including editor, 
assembler, debugger, Z80 to 8086 source code translator, 
and utilities. 


ИО CONFIGURATION — The hardware-dependent portions 
of the I/O system have been isolated into a single module. Full 
specifications are provided to allow customizing the module 
for a given hardware configuration. 


MICROSOFT BASIC-86 


ITS THE STANDARD — This BASIC is essentially 
identical to version 5 of Microsoft's BASIC interpreter, 
the accepted standard with widely available application 
programs. Programs distributed in CP/M® format are 
easily converted to the 86-DOS system. (CP/M is a 
registered trademark of Digital Research.) 


IT’S FAST — It is two to seven times faster than BASIC- 
80 on a 4 Mhz. 2-80, depending upon application. 


BREAKING THE 64K BARRIER — How many of you 
can run an extended disk BASIC and see the message 
“63309 Bytes free” when it signs on? 


RUNS UNDER 86-DOS — Our high-performance 
operating system can load the 30K BASIC interpreter in 
less than 2 seconds. Loading BASIC programs is done 
with similar speed. This is several times faster than 
competing operating systems. 


PRICE: $350 To registered SCP 8086 CPU owner, 
$500 to others. 


Circle 363 on inquiry card. 
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8 Mhz. 2-card CPU Set 
With 86-DOS 


ASSEMBLED, TESTED, GUARANTEED 


$595 


DRIVERS AVAILABLE for following disk controllers: Tarbell 
SD, Tarbell DD, Cromemco 4FDC, Northstar SD. 


Please specify disk controller from among 
those supported. 


Seattle Computer Products, Inc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 
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Consumer 
‘information 
| Catalog 


Not for sale in any 
bookstore! Not available at 
any price! The new 
Consumer Information 
Catalog! 

Its the free booklet 
that lists over 200 helpful 
Federal publications; 
more than half, free. 
On topics like home repairs. 
Money management. 
Nutrition. 
Information that could 
help you to a better way 
of life. 

To get your free copy, 
just write: 


CONSUMER INFORMATION 


DEPT.E 
PUEBLO,COLORADO 
81009 
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Continued from page 20: 


Resistible Puzzle 


John Moore revived the earlier- 
published problem of creating a network 
with resistance of 355/113 (a very close 
approximation to т) with a minimum 
number of unit-valued resistors. (See the 
January 1981 BYTE, page 16.) He im- 
proved greatly on W Lloyd Milligan's 
26-unit solution (see the August 1980 
BYTE, page 20) by presenting two 18-unit 
solutions and asking if anyone could find 
a solution with 17 or fewer resistors. 

By abandoning their continued-fraction 
method in favor of one based on 
Diophantine equations (those having 
positive, non-zero integer solutions), | 
was able to come up with two different 
15-unit solutions. (See figures 1а and 1b.) 

I believe these two to be minimal, and 
essentially the only minimal solutions (ie: 
except for other solutions created by 
trivial transpositions of series and parallel 
elements in one of these resistors) within 


(1a) 


the class of networks examined by this 
method and by the continued-fraction 
method (ie: all simple series-parallel net- 
works). 

But there are many more ways to con- 
nect a handful of resistors than just in 
simple series-parallel networks! 

I looked for a solution with a bridge as 
a part of the total network. With the help 
of a TI-58 programmable calculator, I was 
able to find a 14-unit solution. (See figures 
2 and 3 on page 270.) 

Of course, with 12 or 13 resistances to 
connect together in an arbitrary fashion, 
much more complicated figures than 
bridges are possible. Unfortunately, the 
calculation of resulting network im- 
pedance, and the searching through the 
various configurations, becomes cor- 
respondingly complex. I suspect that the 
14-unit solution can be improved upon. 


David F Smith 


3033 Turk Blvd, #3 
San Francisco CA 94118 


(1b) 


355 


Figure 1: T wo 15-unit networks with Z= —— 
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ITION 


The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 


• 11" X 14" including a 1%” border. 


Part of an edition strictly limited to only 100 
prints. 


Personally inspected, signed and numbered 
by the artist, Robert Tinney. 


Accompanied by a Certificate of Authenticity. 
Carefully packed and shipped first class. 


Priced at $20, plus $3 ($6 overseas) for post- 
age and handling. № Set 1-4 or Set 5-8 is 
ordered, the price for ali 4 prints is only $70. 
Toorder, use the coupon below. Visa or Master- 
Charge orders may call Toll Free. 


i i қаншық aa 
Please send me the following Collector Edi- | 


tion Byte Covers and Certificates of Authen- 
ticity. 


Qty. Cover Amount 
——J 1-7 Bridges of Konigsberg ...... г. $20 
——#2-Fun and Games .................... $20 
— #3-Homebrew .................. TU $20 
——#4-Sofiware Mirage .................... $20 
——#5-Computer Engineering ............... $20 
— n ы” $20 
— #7-Computer Hardware ................. $20 
— JR40-Perspectives. ,..................... i $20 
— lun г — $70 
—PA s и i o ciini i oa $70 


Post. & hand. ($3 in US , $6 overseas) $ 


О I have enclosed check or money order 
O Visa O MasterCharge 
Card # 


Expiration Date. 
Send my print(s) to: 


Address 
City 
State__Zip 
Mail this coupon to: 
robert tinney graphics 


1864 N. Pamela Dr. 
Baton Rouge, LA 


OR Visa O 70815 
ST, 
CAL ERCHARGE ORDERS 
7800-85 REE; 
i.: / Ext. 910 


Letters 


Figure 2: A 14-unit network with Z = E 


Figure 3: Voltages and currents in the 14-unit network with 355 mV across it. 


Easler Communication 
In Two Directions 


Mark R Titchener's article “Com- 
munications in Two Directions" (June 
1980 BYTE, page 96) presents a circuit to 
communicate bidirectionally on a single 
line; however, it requires too many com- 
ponents. An easier way to do it is shown 
in figure 4. This circuit will work for both 
analog and digital signals. Using standard 
op-amp theory, it is easily shown that V4 
= V2 and V3 = V1. Line impedance can 


vlc 


ма є 
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be compensated for by making RO 
variable. 


R Gupta 

Electrical Engineering 
University of Auckland 
Private Bas, Auckland 
New Zealand 


Smart Wheelchair Project 


Steve Ciarcia's article "Home in on the 


v2 


RO 


Figure 4 уз 


Rangel An Ultrasonic Ranging System” 
(November 1980 BYTE, page 32) was ex- 
cellent. I would, however, like to make 
BYTE readers aware of another project 
that has incorporated the Polaroid 
Ultrasonic Ranging technology. The pro- 
ject was funded by the Veterans Ad- 
ministration Rehabilitative Engineering 
Research and Development Center of Palo 
Alto, California. The participants, Karen 
Altman, Rick Epstein, Leslie Gerding, 
Wayne Ledger, and Dave Parker, were 
graduate students last year at Stanford 
Mechanical Engineering. 

The objective was to design, develop, 
and successfully fabricate a “smart” elec- 
tronic wheelchair. Its construction in- 
cluded ten ultrasonic sensors, eight of 
which were used to detect approaching 
obstacles or the presence of a wall on 
either side of the chair. The remaining 
sensors were focused on the user’s head 
from two angles. 

The chair has many modes of opera- 
tion: the most important is the head- 
control mode, Here, the user directs the 
movements of the chair by head motions. 
To move the chair forward, the user posi- 


SUPERBRAIN' & COMPUSTAR 
USERS’ GROUP 


We're 
Celebrating! not be 
undersold by 
any regularly 
advertised 


price. 


Won't You = Ң.. 
Join Us? í |} 


NOW FOR A LIMITED TIME, THIS SPECIAL OFFER 
JOIN SUPER ж STAR INTERNATIONAL FOR THE REGULAR YEARLY MEMBERSHIP FEE AND RECEIVE A FREE DISKETTE WITH 
THE FOLLOWING PROGRAMS: 
е “RECOVER”, it allows you to recover an erased program 
е “AUTO LOAD”, it enables you to load and run a program 
automatically 
e “RETURN”, it gets you back into a crashed program from CP/M' 
е the game “OTHELLO”. 

Since our first ad in March 1981, we have been contacted from as far away as South America, Europe, Australia, and Indonesia. 
Super ж Star International is becoming a world-wide family whose members will enjoy the benefits of a wide range of hardware and 
software developments. 

Our full color, monthly magazine will print a free program in every issue—programs like an appointment calendar and personal 
finance record keeping. You'll also find technical information, tips for beginners, special business uses, equipment reviews, and 
the Intertec Story—the people, ideas, and machines behind your computer. 


WE GIVE YOU VALUE! 


Purchase just one commercial program and you will save more than the price of our membership fee. Rent a car or stay in a 
hotel offered in our discount program and save even more, not to mention insurance discounts, a market place for your own 
software, and a shoulder to lean on if something isn't working quite right. 

Super x Star International —with savings, service, and efficiency —we're here to win your heart. 


WE NOW OFFER A WIDE RANGE OF PRODUCTS 


A few may still be under development at the date of this issue. 


Software 
ғ Diagnostics—for the CPU, Memory, Disk Drives and more 
• Word Processing—WordStar’, MaiiMerge’, WordMaster?, Magic Wand? 


Р е Languages—Cobol, Fortran, Pascal, Forth, etc. 
| a О | | | L] * Utilities— Assemblers, Disassemblers, Monitor 
Е | • Games—Chess, Adventure, Star Trek, and more 
| = | Hn * Business— Accounts Payable, Accounts Receivable, General Ledger, 


Inventory, SuperSort?, DataStar?, and the most powerful, easy to use 


busin for the C uStar, which ically u II 
SUPER x STAR INTERNATIONAL CORPORATION өйле жае нере ате ае аттаи tayan is 


3722 Chestnut Place, Denver, Colorado 80216 e (303) 623-7973 апа reducing errors 


Dealers are invited to contact us concerning a special dealer program. Hardware Enhancements 
* S-100 Adaptor е Upgrades for ALL SuperBrains 
е External Controls s SuperDOS (Fantastic!) 
К е Add-on Disk Storage е Add-on character sets-including graphics 
MEE ors eua Н ini reitera AND MUCH, MUCH MORE! 

Yearly membership fee is $50.00 U.S., | would like to join Super Star International. Enclosed in my check for 5 

$58.00 Canada, $74.00 Europe and So. N с 

America, $81.00 Australia. апа -  ҢЫБББ------------------90трапу 

Your fee тау be tax deductible. а.  --...--------Рме 

Send checks with your name and City/State/Zip 


address, made out to: Supers Star 


international. Computer Моде! _ Version 
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tions his or her head toward the front of 
the chair. Similar operations control the 
three remaining directions. In effect, the 
user's head is а proportional-control joy- 
stick. One can readily see that this type of 
noncontacting control would be helpful 
for people who have no usable arm func- 
tion. 

In operation, the front-facing ultra- 
sound sensors detect the presence of 
obstacles in the chair's path. When such 
an obstacle comes within a predetermined 
distance, the chair automatically slows 
and stops before running into it. If the 


"obstacle" moves away, the chair will 
follow at a fixed distance. 

Side sensors serve to detect walls. A 
mode to "follow that wall" enables a chair 
to travel parallel to the chosen wall at a 
fixed distance. Open doorways are de- 
tected and passed over, but a discontinu- 
ity of more than a few feet disables the 
wall-following mode and waits for further 
commands from the user. 

A "cruise control" mode does not use 
any additional sensors, but instead relies 
on wheel-speed data obtained from two 
optical shaft encoders. Once in this mode, 


Waitinc On Delivery 
of A DECLA120? 


Avoid the hassle by uparading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 


The Datasouth DS120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 


minutes, 
*165 cps bidirectional printing 
eHorizontal & Vertical Tabs 
*Page Length Selection 
9110-4800 baud operation 
* 1000 character print buffer 


“Х-оп, X-off protocol 
eSelf Test 


Standard features include: 


«RS232 interface 

*20 mA Current Loop interface 
eTop of Form 

eAdjustable Margins 

eDouble wide characters 
Parity selection 

Optional APL character set 


Over 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to- 


day's higher speed data сот-, 


munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable  per- 
formance for years to 
come. When service is 
required, we will respond 
promptly and effectively. 


Best of all, we can deliver 
immediately through our 
nationwide network ol 


distributors. Just give us a 
call for all the details. 


DATASOUTH COMPUTER CORPORATION 


4740 Dwight Evans Road * Charlotte, North Carolina 28210 % 704/523-8500 
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the chair proceeds at a constant speed and 
heading despite changes in terrain. 

A final mode allows the head to be 
moved without affecting the chair. 

The user initializes the system to the 
range of his or her head motion by means 
of a "training" program that instructs the 
user to center the head, to move it to the 
left or right, and forward or backward. 
The program uses this information to 
calibrate the position/speed algorithm as 
well as set up a dead band around the 
user's rest position. 

The hardware presently consists of a 
Z80 microprocessor, 64 K bytes of mem- 
ory, and an external disk-drive system. 
Once the program is loaded, the disk is 
disconnected and the user drives off. The 
software executive is written in BASIC, 
with a majority of the actual real-time 
program coded in machine language and 
as arithmetic function calls. The listing | 
consumes 40 pages. 

The current construction phase will 
shrink the initial hardware and software 
configuration by one-third. A final design 
will capture the features on a single 
printed-circuit board. 

The approach taken in pursuit of the in- 
terface between the ultrasound sensors 
and the microprocessor is considerably 
different from the method described in 
Steve's article. Since the Polaroid kits 
were not available at the time of construc- 
tion, several new cameras were sacrificed 
to acquire the parts required. In addition, 
the computer interface was done not at 
the EDB level, but at the custom ultra- 
sound board level. To perform a ranging, 
the computer generates a transmit request 
pulse via a convenient parallel output bit. 
The output from the board is then inter- 
rogated to start a software timing loop 
that is terminated by the received echo 
signal. The number of times the loop is 
performed gives a fairly precise measure 
of the range. Dividing this value by an ap- 
propriate factor will yield the range in 
whatever units are required. In the course 
of the project, a resolution of about a 
quarter of an inch was obtained over 
distances ranging from 9 inches to 20 feet 
(depending on surface characteristics). 

Additional information about this on- 
going project can be obtained by writing 
me at the address below. 


David L Jaffe 

Palo Alto VA Medical Center 

Rehabilitative Engineering Research and 
Development Center 

3801 Miranda (153) 

Palo Alto CA 94304m 


dBASE II vs. the Bilge Pumps. 


by Hal Pawluk 


We all know that bilge pumps suck. 

And Бу now, we've found out—the hard 
way —that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela- 
tional Database Man- 
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 


Tip #1: Database Management 
vs. File Handling: 


Any list or collection of data is, loosely, 
a data base, but most of those “data base man- 
agement” articles inthe buzzbooks arereally about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro- 
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 


Tip #2: Assembly 
Language vs. BASIC: 


This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-l-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I’ve also seen one extremely slow 
assembly-language file management system.) 


Tip #3: Relational vs. Hierarchal 


& Network DBMS. 
CODASYL-like hierarchal and network 

systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre- 
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 


to be a programmer to use it. 


Circle 34 on inquiry card. 


dBASE II vs. everything else. 
dBASE II really impressed me. 

Written in assembly language (with no 
need for a host lan- 
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round- 
off errors, has a super- 
fast multiple-key sort, 
and supports ISAM 
based оп В* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD- 
UCTS), or program it 
(so when you've set up › the formats, your secretary 
can do the work). Its report generator and user- 
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 


An Unheard-of Money-Back 


Guarantee. 

dBASE П is the first software I’ve seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409, 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money, 

No questions asked. 

They know you don't need your bilge 


Ashton-late 


(OAshton-Tate 1980 
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SuperSoft’s 


DIAGNOSTICS |: А system diagnostic package. 
Tests: 

* Memory » CPU (8080/8085/Z80) = Terminal « Disk © Printer 
To our knowledge the CPU test is the first of its kindanywhere, Diagnostics 
| can help you find problems before they become serious. A good set of 
diagnostic routines are a must in any program library. Minimal re- 
quirements: 32K CP/M. Supplied with complete user manual: $75.00 Manual 
alone: $15.00 
DIAGNOSTICS ПІ: The most comprehensive set of CP/M compatible 
system check-out programs ever assembled. Includes all of 


Diagnostics |, plus: 2% 

s Every test is “subrnit''-able £ 

* А complete Spinwriter/Diablo/Qume test has been added 

(Serial Interface only) 

e Output may be logged to disk 

e Expanded memory test 

s Expanded terminal! test 

« Expanded disk test 
ye] Diagnostics II provides the next level in system maintenance. aM 
1 Requires: 32K CP/M Е 
е Price: $100,00 Manual only: $15.00 29) 
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SUPER-M-LIST: A complete, easy to use mailing list program 
package. Allows for two names, two addresses, city, state, zip and 
a three digit code field for added flexibility. Super-M-List can sort 
on any field and produce mailing labels direct to printer or disk file 
for later printing or use by other programs. Super-M-List is the 
perfect companion to TFS. Handles 1981 Zip Codes! 
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SSS FORTRAN: The SSS FORTRAN compiler is fast. efficient. and complete 
(full 1966 ANS! standard with extensions). The RATFOR compiler compiles into 
FORTRAN allowing the user to write structured code while retaining the 
benefits of FORTRAN The FORTRAN supports many advanced features not 
found in less complete implementations. including: complex arithmetic. 
character variables. and functions, Complete sequencial and random disk HO 
are supported, SSS FORTRAN will compile up to 600 lines per minute! Весиг. 
sive subroutines with static variables are supported ROMable “СОМ” files 
may be generated. SSS RATFOR allows the use of contemporary loop control 
and structured programming techniques. SSS RATFOR is similar to FORTRAN 
‘77 in that it supports such things as: 

s REPEAT..UNTIL * WHILE * iF..THEN...ELSE 
SSS RATFOR is supplied with sourcecode in FORTRAN and RATFOR. 
System Анцинатвп!5 & Prices: 

SSS FORTRAN requires a 32K CP/M system. 

SSS FORTRAN with RATFOR: $325.00 Documenlation alone $25 00 
SS FORTRAN alone: $250.00 

RATFOR alone: $100,00 

(RATFOR sold only with valid SSS FORTRAN license) 
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STACKWORK'S FORTH: A full, extended Forth interpreter/compiler produces 

COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy to use as in- 

teractive BASIC. 

SELF COMPILING: Includes every lina of source code necessary to recompile 
itself. 

EXTENSIBLE: Add functions at will. 

280 or 8080 ASSEMBLER included. 

Single license, OEM licensing available. 

Please specify CPU type: 280 or 8080 

Supplied with extensive user manual and tutorial: $175.00 

Documentation alone; $25.00 


Requires: 48K CP/M 
Supplied with complete user manual:$75.00 manual alone: $10.00 


‘TINY’ PASCAL it: We still call it ‘Tiny’ but it's bigger and better than ever! This is 
the famous Chung-Yuen ‘Tiny’ Pascal with more features added. Features include: 
• recursive procedures/functions * integer arithmetic * CASE 

• FOR (loop) • sequential disk ПО • 1 dimensional arrays 
• |F...THEN...ELSE * WHILE • РЕАК 8 POKE 

* READ & WRITE * REPEAT...UNTIL * more 

‘Tiny’ Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. SOURCE TOO! We still distribute source, in 'Tiny' Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in- 
sight into compiler construction. 

Requires: 36K CP/M. Supplied with complete user manual and source on discette: 
$85.00. Manual alone: $10.00 


TFS-Text Formatting System: An extremely powerful formatter. 
More than 50 commands. Supports all major features including: 
* left & right margin justification * user defined macros 
s dynamic insertion from disk file « underlining and backspace 
TFS lets you make multiple copies of any text. For example: Per- 
sonalized form letters complete with name, address & other inser. 
tions from a disk file. Text is not limited to the size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP/M 
standard editor or most any CP/M compatible editor. 
Requires: 24K CP/M 
Supplied with extensive user manual: $85.00 manual alone: $20.00 
Source to TFS in B080 assembler (can be assembled using stan- 
4 dard CP/M assembler) plus user manual: $250.00. 
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TERM: A complete intercommunications package for linking your com- 
puter to other computers. Link either to other CP/M computers or to large 
timesharing systems. TERM is comparabie to other systems but costs 


A drei —UÓá—À 25 Й less, delivers more and source is provided on discette! With TERM you 
Ev] UTILITIES 1: A collection of programs that you will find useful and i NOW!! can send and receive ASCHE and Hex files (COM too, with included conver- 
maybe even necessary in your daily work (we did!). ү °. юп program) with any other real time communication between users on 

Fey Includes: separate systems as well as acting as timesharing terminal. 
GREP: Searches files for a specified string A | “ Engage/disengage printer * errorchecking and auto retry 


° terminal mode for timesharing between systems 
Products * conversational mode s send files D 
Requires; 32K CP/M 


. Supplied with user manual and 8080 source code: $150.00 
available Manual alone: $15.00 

for 
APPLE Il + 


with CP/M 


SORT: In core sort of variable length records 
CMP: Compare two Шез for equality 
PRINT: Formatted listings to printer 
PG: Lists files to CRT a page at a time 
.., plus more.,, 


Requires: 24K CP/M 
Supplied with manual on discette: $60.00 


UTILITIES Il: Many new programs not available elsewhere. Includes these 
"file" utilities: 
DIFF: Source comparitor 
PR: Powerful multicolumn output formatter 
DC: Desk calculator 
RPL: Substitute strings in files 
.., plus more... 


ENCODE/DECODE: A complete software security system for СРМ. 
Encode/Decode Is a sophisticated coding program package which trans- 
forms data stored on disk into coded text which is completely unrecog- 
nizable. Encode/Decode supports multiple security levels and passwords. 
A user defined combination (One billion possible) is used to code and 
decode a file. Uses are unlimited. Below are a lew examples: 

* data bases s payroll files * programs • taxrecords 
Encode/Decode is available in two versions; 
Encode/Decode | provides a level of security suitable for normal use. 
Encode/Decode 11 provides enhanced security for the most demanding 
needs. 
Encode/Decode |: $50.00 Encode/Decode If: $100.00 manua! atone: $15.00 
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CP/M Formats: 8” soft sectored, 5" Northstar, 5” Micropo- 
lis Mod ІІ, Vector М2, Superbrain DD/QD 
All Orders and General Informatlon: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when techniclan is avallable) 
Far East Distribution: 
SuperSoft or": 
3-15-8. NISHI-SHIMBASHI, MINATO-KU. TOKYO + 105 JAPAN 


First in Software Technology (03) 437-5471 
SuperSoft's Masterpiece 
of the Month ас 


| 

У | 

P Requires: 24K CP/M $60.00 
Ха. Supplied with manual on discette 
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Z6000C AOSS ASSEMBLER:Supporis: 
lul! 28000 syntax, segmenled and 
unsegmented mode, Іші 32-bit 
arithmalic, hex oulpul, listing oulput, 
"downloader", 

Requires; ЗЕК СР/М $500.00 

1 year Mamnlanance $300.00 

manual alone $ 50.00 


ANALIZA: An amazingly accurate 
simulation of a session with a 
psychiatrist. Better than the famous 
"ELIZA" program. Enlightening as 
well as fun. An excellent example of 
Artificial Intelligence. 

Requires: 48K CP/M, CBASIC2 

Cost: $35.00 


pink. ің ENTERTAINMENT 


On line “Help” system provided with every program package. 
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CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 


StackWork' s 


НІН 


А full. extended FORTH interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, 
as easy to use as interactive BASIC. 


SELF COMPILING 


Includes every line of source code necessary to recompile 
itself. 


EXTENSIBLE CP/M* COMPATIBLE 
Add functions at will. 


280 & 8080 ASSEMBLERS included 


Single license 
Supplied with extensive user manual and tutorial: NN 


М 
$175.00 | NS 
Documentation alone: $25.00 NN 
Please specify CPU type. 

Z80 or 8080 


OEM's, we have a deal for you! Y 
CP/M Formats: 

8" soft sectored, 5" Northstar, 

5" Micropolis Mod ll, Vector MC, 

Superbrain DD/QD WS 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


x 


SuperSoft 


Z 


First in Software Technology 
*CP/M registered trademark Digital Research SS 
StackWork' s FORTH is the copyright of 


StackWork s. 321 E. Kirkwood 
Bloomington. Indiana 47401 
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KILL 
SURGES 
LIKE 
LIGHTNING! 


AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
toa 1,000,000 W, 100% second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. 15 easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different modelstochoose from, including 
ап OEM version. Call or write today fora free brochure. 


SURGE 
asbl 


It'll clean up your AC 


т 

ENTERPRISES, INC. 
643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 


DEALER INQUIRIES INVITED 
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Text continued from page 228: 

My application required that I code the 10 decimal 
digits (0 thru 9). I borrowed the 7-bit-per-digit bar code 
used in the UPC (Universal Product Code) to represent 
those digits. [Note that UPC bar codes, as shown in 
figure 1, have a different appearance from PAPER- 
BYTE? and other bar-code formats....GW]| Each of the 
identifiers that is generated consists of 6 digits, thereby 
allowing the printer to operate close to the left margin. 
This was a distinct advantage for my application. The 
dot-backspacing feature of the printer reduces the dot- 
position counter by the amount the user specifies, returns 
the carriage to the left margin, and then back to the new 
position indicated by the pointer. Because of this method 
of printing, the time required to print a line increases 
disproportionately with its length. Thus, short lines are 
desirable. 

The following procedure was used to generate bar 
codes with the Centronics 737: 


eSet the proportional-spacing mode on the printer Бу 
issuing the command: 


LPRINT СНК%(27); CHR$(17); 


This can be done either in, or before running the pro- 
gram, but I suggest doing it in the program to avoid prob- 
lems that arise in the monospacing mode. 

eRead the character codes into a binary array. 

eUse the INKEY$ function to enter a character to be 
printed in bar code. Use the entered value to retrieve the 
binary code for the character from the array. The 1s and 
Os are values of the variable J, and are used as follows in 
the LPRINT statement: 


LPRINT СНК$(92 * J + 32); 


If J=1, then CHR$(124) causes a bar to be printed. If 
J=0, then CHR$(32) results in a blank space. 
eBackspace to the dot position immediately following 
the one just printed, by issuing the following printer com- 
mand: 


LPRINT CHR$(08); CHR$(4); 


In my application, I placed equivalent Arabic numerals 


LEITET 
800218 


nit ti 
824009 


Figure 1: Bar codes generated by a Centronics 737 dot-matrix 
printer and a T RS-80 computer, using the program in listing 1. 
The program also prints the equivalent Arabic numerals under 
the code. 


re 


m= ж ПЕ 
iQ Printers 
*FROM $369.00 to $580.00 


One for every need 
е 4 models (DIP-81, 82, 84, 85) & many features to choose from 


e Friction, Tractor, or both; Sheet, Roll or Fan Fold Paper DISTRIBUTOR 
• Standard, enhanced, double or Graphic Printing 
e Disposable print head rated 100 million characters INQUIRIES INVITED 


100 CPS bidirectional printing, 60-150 Ipm with short-line cancelling 
80, 800, or 2K FIFO buffer 
s X-on X-off, or RS232C to 9600 baud and/or parallel 
e Reliability 100% continuous duty cycle 


D i p Р I n С а 745 Atlantic Avenue e Boston, МА 02111 ° (617) 482-4214 *High-Quotient of performance to cost. 
I “ОЕМ quantity 500 
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Using new tools 
for learning 


A prominent MIT educator challenges the 
conventional approach to computer-assisted 
learning—one in which computers program 
children—and demonstrates how children 
should program the computers, mastering 
through personal experience the “powerful 
ideas” that open the doors of mathematics 
and science. “A revolutionary book... 
required reading for anyone with an 
interest in computers, children, 
education, or the future.’ 

—80 Microcomputing 


"Changes the learning experience from 
a matter of discipline into one of discov- 
ery and excitement.’ 

—Marvin Minsky, MIT 


MINDSTORMS 


GHILOREN, GOMPUTERS, АМ) 


POWERFUL IDEAS 


SEYMOUR PAPERT - 
Illustrated, $12.95 


From the publishers of... 
GODEL, ESCHER, BACH 


an Eternal Golden Braid 
Douglas R. Hofstadter. The Pulitzer 
Prize-winning bestseller. 

Illustrated, $20.50 


ARTIFICIAL INTELLIGENCE 
AND NATURAL MAN 


Margaret Boden. This classic analysis of 
the processes of computer problem-solving 
is ‘accurate, articulate, common-sensical, 
and entertaining? 

—Robert P. Abelson, Yale University 
Illustrated, $8.95 paperback 


THE SYSTEMS APPROACH 


AND ITS ENEMIES 
APR. Churchman 


BASIC BOOKS, INC. 


10 East 53rd Street, New York, NY 10022 
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Technical Forum i m 


Listing 1: Bar-code generator. The program, written for the 
Radio Shack TRS-80 with Level П BASIC, generates bar codes 
for the decimal digits 0 thru 9 on a Centronics 737 printer. 


10 DIM Е(10,7) 
4 
Ju * LOAD THE EINARY ARRAY 


30 FORT=NT09 sFORJ=1T07  КЕАОЕСІ, Ј) SNEXTUSNEXTI 
7 


70” SET THE FROFORTIONAL SFACING MODE ON THE FRINTER 
an ' 

90 LFRINTCHR$(27))CHR$(17)j 

100 * 

110 7 EEGIN SIX-DIGIT INFUT LOOF 

120 * 

1:30 FORN=1T04 

140 ? 

150 * STROBE KEYBOARD FOR AN INFUT DIGIT 

140 * 

170 Y$zINHKEYS$:IFY$z""THEN170 ELSET=VAL(Y$) SAS(N)=YS 
180 * 

190 ' RETRIEVE ЕТМАКҮ CODE FOR THE DIGIT AND FRINT 
200 * THE BAR CODE REPRESENTATION FOR IT. 

Zip * 


220 FOR К=1Т07.)=Е(Т,К) 
230 ЕРЕТМТСНК$ (92ж.]+32) >CHRS (08); СНКФ (4) 3 ; МЕХТК ; МЕХТМ 


an 7 


250 ” PRINT THE ARABIC NUMERALS 
260 * 

270 LFRINT" “SFORN=1TOGSLFRINTASC(N) 3 SNEXTN 
280 * 

E + ETNARY CODE FOR DIGITS 0 - 9 
300 * 

310 DATA 0,0,0,1,1,0,1 

320 DATA 0,0,1,1,0,0,1 

330 DATA 0,0,1,0,0,1.1 

340 DATA 0,1,1,1,1,0,1 

390 DATA 0,1,0,0,0,1,1 

360 DATA 0,1,1,0,0,0,1 

370 DATA 0,1,0,1,1,1,1 

380 DATA 0,1,1,1,0,1,1 

390 DATA 0,1,1,0,1,1,1 

400 DATA 0,0,0,1,0,1,1 

410 END 


after the 6-digit bar code to allow a quick check of the 
coded identifier. An example of bar codes generated with 
the Centronics 737 appears in figure 1. 

The program in listing 1 was written for the Radio 
Shack TRS-80 using Level II BASIC. This is only a sam- 
ple program that can be modified to suit your taste, but it 
demonstrates how you can generate bar codes on a low- 
cost printer. № 
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send a postcard with your 
name, address, and the serial 
number of your Chess Chal- 
lenger to: 


Chess 
Challenger Upgrade 


Fidelity Electronics Ltd has 
announced a free upgrading 
service for certain units of its 
Chess Challenger Electronic 
Game, Model CCX. The ser- 
vice is available only for units. 
with serial numbers from 
150871 to 174517. 

If you have a unit with a 
serial number in this range, 


Fidelity Electronics Ltd 
Customer Service Dept 
8800 NW 36th St 
Miami FL 33178. 


You will receive notification 
if the unit requires the up- 
grading modification. м 
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512KB SINGLE BOARD MULTIBUS® MEMORY 
State of the Art Multibus Memory Design. 
First to Offer 512KB on One Board. 


Тһе Cl-8086 module is compatible with both 8 or 16 bit Multibus Systems. 


PARITY — Тһе СІ-8086 generates and checks even parity with selectable 
interrupt on parity error. 


FAST ACCESS AND CYCLE TIME — Data access is 270 NSEC and cycle 
time is 375 NSEC. 


18 MEGA BYTE ADDRESSING — The memory is addressable in 16K 
increments up to 16 mega bytes. 


LOW POWER CONSUMPTION — Total power consumption is under 8 
watts. 


SINGLE QTY. PRICE: 128K x9 $1350. 512Kx 9 $2995. 
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MEMORY SYSTEMS 


256KB LSI 11/23@ SINGLE DUAL WIDTH BOARD 
The First and Only 256KB Memory оп a Single Dual Board. 


4 MEGABYTE ADDRESS FIELD — Most memories available for the DEC 
PDP 11/23 are only addressable to 256K bytes (18 address lines). The 
Cl-1123 is addressable to 4 mega bytes (22 address lines) so there is no 
need to worry about obsolescence. 


FAST ACCESS AND CYCLE TIME — With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the best throughput on the PDP 
11/23 system. 


PARITY — The СІ-1123 generates and checks parity for each byte of 
memory. Totally DEC compatible. 


BATTERY BACKUP POWER CONSUMPTION — Power requirement for 
the module is only 1.2 AMP from the 5 volt supply. The Cl-1123 is easily 
configured for battery back-up mode of operation requiring only 300MA 
from a single 5 V back-up supply for 256KB memory in the down state. 


SINGLE QTY. PRICE: 32K x 18 $575. 128K x 18 $1925. 
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64K x 9 EXORCISER& | SINGLE BOARD MEMORY 

For Exorciser |, Exorciser ІІ and Rockwell System 65. 
FAST ACCESS ANO CYCLE TIME — Data access time is 225 NSEC and 
cycle time is 400 NSEC, allowing theunitto work as a static RAM at clock 


rates in excess of 1.5 mega hertz. For 2 mega hertz operation the board can 
be easily configured to utilize a cycle stealing refresh operation. 


ADDRESSING — On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs. 


PARITY — On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 


Complete board power consumption is under 7 watts. 


SINGLE QTY. PRICE: 64K x 9 $575. 


Tested and bumed in. Full year warranty. 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Multibus is a trademark of tha Intel Corp. 


Circle 69 on inquiry card. 


LS Wis a trademark of Digital Equipment Carp. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 ® 213-991-2254 


EXORciser is a trademark of Motorola 
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"dia gnostics and indicators. Ёё, | 
VILE Inside an attractive n 
jection molded саѕе..апа ме ` 
stand behind the STAR with a : 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, . 
ATARI, and. NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 
U.S. or European frequencies. 


Available throughout the 
U.S., Canada, and Europe. For 
information and nearest dealer, 
call (408) 734-9810 or TWX 
910-339-9519. 


PRENTICE 


Prentice Corporation 
256 Caspian Drive 
Sunnyvale, CA 94086 
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Using Interrupts 
on the 
Apple II System 


George M White 
Computer Science Department 
University of Ottawa 
Ottawa, Ontario KIN 6N5 Canada 


The designers of the Apple II per- 
sonal computer made a judicious 
choice of software/hardware trade- 
offs. The most important software 


A surprising feature of 
the Apple II's system 
software is that it 
makes little use of the 
6502 interrupt system. 


systems are stored in ROM (read- 
only memory) at high addresses 
where they are, for the most part, out 
of sight. Since the monitor, BASIC 
interpreter, and miniassembler are 
stored in ROM, they cannot be 
destroyed by user programs running 
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out of control, nor can they be altered 
to produce strange results. 

A surprising feature of the Apple 
II's system software is that it makes 
little use of the interrupt system of the 
6502 microprocessor. However, the 
creators of the monitor have correctly 
assumed that some users might want 
to make use of interrupts, so they 
have provided several facilities to aid 
the user in doing so. The hardware 
and software facilities permit the user 
to write interrupt-service routines 
and to wire up interrupt generators 
that easily fit into one or more of the 
eight I/O (input/output) card slots, 
conveniently located under the 
Apple's removable plastic cover. 


Interrupt-Service Software 

Lets compare interrupt-service 
routines to program subroutines. In 
the BASIC language, subroutines are 
called at a known location within a 
program by a GOSUB statement. The 
subroutine is not executed (or 
shouldn't be) until the GOSUB state- 
ment is encountered during the course 
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dust, no static electricity. 


|. Total capability — one of two man- 
SEE ufacturers in the world that 
Sk | makes both 8" and 5.25" models, 


| has tape and disk experience, and 
~ manufactures floppy disk drives. 


Special self-cleaning jacket and Center hole diameter punched to Bi-axially oriented polyester Double lubrication — lubricants 

liner help eliminate data errors more accurate standards than substrate —for uniform and reli- both in the formula and on the 

and media wear and tear. industry specifications, for top able performance year after year. disk surface, to minimize media 
performance. wear due to head friction. 


Packaging to suit your 10046 certification — every single For the name of your nearest 
requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 
box, Kassette 109 storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 100% error-free. MA 01730, or call 617-271-4030. 
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SPELLGUARD™ 


Spelling Checker 
for Professionals. 


SPELLGUARD eliminates 
spelling and typographical 
errors In documents pre- 
pared with CP/M! or CDOS? 
word processors. 

SPELLGUARD Is a 
unique program that leads 
the microcomputing indus- 
try in its efficiency, ease of 
use, and reliability. 


PAST — ——— 
е Proofreads 20 pages in under 
one minute. * 


POWERFUL 

е 20,000 word dictionary, ex- 
pandable with single keystroke. 
e Properly handles hyphens and 
apostrophes. 

е Allows multiple, technical 
dictionaries. 


RELIABLE 

e Over 500 shipped by March 
1981. 

е 30-day money-back limited 
warranty. 

е industry leading Softquard 
feature ensures diskette copy of 
program is undamaged. 


EASY TO USE 

e On-line help feature. 

ө Misspelled words marked 
In text for easy, In-context 
correction. 

е Examples of all functions п 
120 page manual. 


COST EFFECTIVE _ 
e SPELLGUARD'S unique speed 
-and accuracy easily recovers the 
suggested $295 price. 


*Time estimates based on double density 
8” diskettes and 4Mhz system. 


Trademarks: ‘Digital Research, *Cromemco 


Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 


The fast, accurate 
proofreader. 


INNOVATIVE SOFTWARE APPLICATIONS 


РО. Box 2797, Menlo Park, CA 94025 
|415) 326-0805 


of the program. Subroutines are 
usually written to perform a specific 
action such as altering values of vari- 
ables, I/O operations, etc. 

Interrupt routines, on the other 
hand, are called at a specific point in 
time. An interrupt signal arrives, and 
the interrupt-service routine is called. 
There is no warning. The signal can 
arrive at any time, and the program 
being executed can be interrupted at 
any point. 

The interrupt routine is a program 
like any other program. It can do 
everything an ordinary program can 
do, such as calculate numbers, ma- 
nipulate strings, ring bells, or print 
messages on the console. Usually, the 
interrupt system found on micropro- 
cessors is used to control a computer 
peripheral device or to monitor and 
control external machinery. 

The interrupt system сап соп- 
tinuously watch the temperature of a 
furnace, the condition of a fire or 
burglar alarm, or the time of day. 
When something unusual happens, 
when the temperature goes too high 
or a burglar alarm sounds, the inter- 
rupt system alerts the computer to 
respond to the unusual condition and 
perform necessary actions. 

However, the writing of such a 
program is a demanding task. The 
programmer must be aware of five 
aspects of interrupts that involve 
both the hardware and software of 
the system. 


Necessary Conditions 

1. There must be an external de- 
vice capable of sending an interrupt 
signal to the computer. 

The smaller systems used by novice 
BASIC programmers usually do not 
contain devices capable of generating 
interrupts. Even if they did, the 
BASIC language system available is 
not able to handle them directly, 
because most versions of BASIC do 
not recognize that interrupts exist. 

The external device that sends the 
interrupt can be anything external to 
the processor and memory; it does 
not have to be physically located out- 
side the computer box itself. Some 
common devices used as sources of 
interrupts are real-time clocks, ter- 
minals, and other computers. This list 


is not exhaustive. Anything capable 
of generating an electrical signal— 
automobile, household appliance, or 
burglar alarm—can be used as a 
source of interrupts. 

2. The processor must be capable 
of receiving and acting upon the in- 
terrupt signal. 

This implies not only that the 
signal must be wired into the comput- 
er with all its voltages having the cor- 
rect values, but also that the pro- 
cessor must be set up to respond to 
the signal. We shall see later that the 
6502 microprocessor can actually ig- 
nore some kinds of interrupts if the 
programmer has told it to ignore 
them. 


Anything capable of 
generating an electrical 
signal — automobile, 
household appliance, or 
burglar alarm—can be 
used as a source of 
interrupts. 


3. The processor must be able to 
tell which of several possible devices 
generated the interrupt. 

If there is only опе interrupt- 
generating device wired into the sys- 
tem, there won't be any problem 
identifying the source of the interrupt 
when it arrives. But if there are 
several interrupt sources—all trying 
to get the attention of the proces- 
sor—the computer must have some 
way of telling which interrupt source 
is responsible for sending the signal, 
so it can take appropriate action. 

4. The processor must respond to 
the interrupt by doing something. 

When an interrupt signal arrives 
and is accepted by the computer, the 
program must perform an appropri- 
ate action (ie: “service” the interrupt). 
In some cases, this action is very sim- 
ple, such as printing a character ona 
terminal. In other cases, the system 
may have to do something much 
more complicated, like placing a 
telephone call, sounding an alarm, or 
aborting the program it was ех- 
ecuting. 


Energy Management 


Security Systems 


INTELLIGENT CONTROL SYSTEMS, INC. 


Control and monitoring of 
home and office made easy. 


Now any computer with an 
RS-232 port, or any APPLE II, 
can communicate directly with the real world using our ever expanding line of 
carrier communications interfaces. Using the AC powerline for data eliminates 
running long wires to remote locations. 


The SRIQ (Serial Remote 1/0 interface) 
Operates up to 256 BSR System X-10 compatible control modules. 
Contains a real time clock and calendar with battery backup. Carrier 
receiver allows monitoring of remote input modules and receiving messages 
from the BSR command console or from other computers. 
The ARIO (Apple Remote I/O interface) 

— MEE E Provides Apple Il users the additional benefit of 
| background operation. Оп board software includes 
a scheduler program. 


TRADEMARKS—APPLE Il: Apple Computer, Inc., System Х-10: BSR Ltd. 


The Remote Input Modules which connect to temperature, security and other 
sensors will be announced soon. Also additional types of remote I/O modules 
are in development. 


ORDER NOW! Orders received in May get a certificate for $10.00 off the price of 
your first remote input module. 


PRICES: SRIO $250 Quantity discounts available. 
SRIO less clock $200 Add $5 per order for ship/hand. 
ARIO $185 MN residents add 4% sales tax. 


Circle the reader service number for our new catalog. 


Intelligent Control Systems, Inc. 
Р.О. Вох 14571 Minneapolis, ММ 55414 (612) 699-4342 


We аге in control. 
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A MICROPROCESSOR 
TRAINING SYSTEM FOR: 


EDUCATION 


INDUSTRY 
BUSINESS 


AND MORE! 


| THE 


Omnibyte 


Trainer! 


MC6800/6809 BASED 


e On Board RAM/ROM 


е Hex Key Pad & 
Function Keys 


• 8 Character Display 
e Serial/Parallel Interface 


e KC Standard Cassette 
Interface 

e TBUG.. Monitor 

е Comprehensive 
Teaching 
Documentation 


AND MUCH MORE... 


| THE OMNIBYTE TRAINER 
IS DESIGNED TO LEAD 
YOU FROM BASICS TO A 
FULL UNDERSTANDING 
OF MICROPROCESSORS! 


Expands into a full 
development system; 
or stand alone in a 
variety of applications 


(312) 231-6880 
Ж y ie ROOSEVELT RD. 


WEST CHICAGO, IL 60185 


Omnibyte 
Corporation 
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6502 


+5V 
MICROPROCESSOR ^ 


PIN 29 FROM EACH 
APPLE PERIPHERAL SLOT 


Figure 1: The 6502 NMI signal and the Apple II peripheral slots. The NMI signal is 
connected to pin 29 of each of the slots and is held high by the pull-up resistor shown. 
An interrupt is generated if the peripheral card in any of the slots presents a low im- 


pedance to ground to its pin 29. 


5. After the service has been per- 
formed, the processor usually must 
return to the interrupted program and 
continue from the point of interrup- 
tion. 


When an Interrupt 
signal arrives and Is 
accepted by the com- 
puter, the program 
must perform an 
appropriate action. 


Usually (but not always), the inter- 
rupt has interfered with the execution 
of a program. After the interrupt has 
been successfully serviced, control 
should return to the interrupted pro- 
gram or process at the point of inter- 
ruption without modifying the pro- 
cess in any way. Sometimes this pro- 
gram is nothing other than an endless 
loop waiting for interrupts to arrive. 


Nonmaskable Interrupts 

The Apple II has two separate in- 
terrupt lines entering its 6502 pro- 
cessor. They work somewhat dif- 
ferently. 

Pin number 6 on the 6502 package 
is an active-low signal input called the 
nonmaskable interrupt, NMI. It is 
connected through the printed-circuit 
board to a pull-up resistor and to pin 
29 in each of the eight I/O slots 
shown in figure 1. 


NMI input 


If none of the circuit cards in the 
slots has anything attached to its pin 
29, the potential at the NMI input 
observed by the 6502 is always held 
high by the pull-up resistor. This is 
the normal mode of operation. If a 
low impedance to ground is presented 
to pin 29 by any of the slots, the 
NMI line goes low, causing an inter- 
rupt condition to be generated in the 
6502. This is the definition of the non- 
maskable interrupt. This interrupt 
can be better understood by examin- 
ing each of the five aspects presented 
earlier. 

1. Any external device can generate 
an interrupt by presenting a ground 
(or low impedance to ground) poten- 
tial to pin 29 in any of the I/O slots. 
Thus, the Apple II can have eight dif- 
ferent interrupt sources, and they all 
may decide to interrupt at once. 

2. The NMI signal is always recog- 
nized by the 6502 microprocessor, 
because it is nonmaskable. (Maskable 
interrupts will be discussed shortly.) 

3. If there is only one device capa- 
ble of sending the NMI signal, there 
is no question which device sent it. 
But if there aretwo or more interrupt- 
ing devices, a problem arises. The 
6502 microprocessor has only a single 
line, and every 
NMI signal goes there. In the Apple 
I, the processor can differentiate 
among several possible sources by 
polling the devices. 


Polling is done by asking each de- 
vice if it sent the interrupt signal or 
not. A program directs the computer 


The unique 
and valuable d 
components of the MicroAce 


The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 
The unique versatile BASIC interpreter offers 
remarkable programming advantages: 
€ Unique 'one-touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) havetheir own single-key entry. 

€ Unique syntax check. Only lines with correct 
syntax are accepted into programs, A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

€ Excellent string-handling capability — takes up 

to 26 string variables of any length. All strings 

can undergo ай relational tests (e.g. 

comparison). The MicroAce also has string 

input — to request a line of text when 

necessary. Strings do not need to be 

dimensioned. 

Up to 26 single dimension arrays. 

FOR/NEXT loops nested up 28. 

Variable names of any length. 

BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 

€ Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

€ Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

ө Timer under program control. 
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А Micr 


Your MicroAce kit 


Printed circuit board, with 
IC sockets for all (Cs. 
Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 

€ New rugged keyboard, 
touch-sensitive, wipe-clean. 
Ready-moulded case. 


|| * ЕШ 
Leads and plugs for т. MicroAce Kit 1K | $149.00 r wa 
| | | MicroAce Kit 2K | $169.00 | | 


connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd li 
and LOADed on to à 
portable cassette recorder.) n 
€ Mains adaptor of 600 mA 
at ЭМОС nominal 
unregulated. 
€ FREE course in BASIC 
programming and user 
manual. 


The [Microficel 
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PEEK and POKE enable entry of machine code 

instructions, USR causes jump to a user's 

machine language sub-routine. 

€ High-resolution graphics with 22 standard 
graphic symbols. 

€ All characters printable іп 
program control. 

€ Lines of unlimited length. 


reverse under 


‘Excellent value’ indeed! 


For just $149.00 (including handling charge) you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching ог surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 

. and you're ready to go. 


Fewer chips, compact design, 
volume production-more power 
per Dollar! 


The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1K byte 


Description 


Shipments inside California 
add 6% TAX 


Мата 


i Add 
ily 


Licenced by Sinclair Research Ltd. 


ocompu 
for everyone at 


a Micro Price 


- a new generation of 


БЕН БИН БЕН БЕН BM BM E E E E H ee 
| Send Check, Money Order or quote your Credit Сага No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 
h or phone (714) 547 2526 quoting your Credit Card Number. 


Unit Price 


Тег 


miniature computers 


A COMPLETE COMPUTER 


for $149.00 for 1K Kit 
Post and Packing FREE 
(Add 6% Tax for Shipments inside California) 


RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 


The MicroAce teach-yourself 
BASIC manual. 


lf the features of the BASIC interpreter mean 
little to you-don't worry. They're all explained in the 
specially-written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents а complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately-purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 


The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 


Demand for the MicroAce is very high: use the | 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and | 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt — and we have no doubt that you will be. 


JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! 
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CALCULATO 
MODULE 
SELECTOR 


for 


TEXAS INSTRUMENTS | 


INCORPORATED 


e Plugs into any TI 59 or 58 
calculator through the 
module port. 


® Holds four Solid State 
Software™ libraries and 
eliminates the need to turn off 
the calculator and physically 
change modules. 


® Modules are selected with a five 
position rotary switch. 


е Designed to fit in the battery 
compartment of the PC 100 
printer butcanalso be used with 
the calculator on a stand alone 
basis. 


® Completely portable, requiring 
no external power supply or 


batteries. 
$119.95 


Richardson, Texas 75080 
(214) 238-1815 
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to examine the status of each device 
which might have sent the interrupt. 
The details of this depend greatly on 
the way the devices are wired up, but 
in principle some of the 50 lines in the 
I/O slots can be used by the device to 
present logical flags or form data buf- 
fers. Examination of these signal lines 
by the program can then determine 
whether the device in question sent 
the NMI or not. 

Daisy-chain inhibition of interrupts 
can be provided for in hardware by 
using control lines INT IN (pin 28) 
and INT OUT (pin 23) on the I/O 
slots, which are reserved for such a 
purpose. Various I/O devices can 
thereby have different priorities for 
interrupt servicing. 

The Apple П'ѕ motherboard con- 
tains the wiring that links the boards 
together. This arrangement is shown 
in figure 2. Pin 28 (the INT IN line) of 
slot 0 has no connection, but pin 23 
(INT OUT) of slot 0 connects to pin 
28 of slot 1. Pin 23 of slot 1 connects 
to pin 28 of slot 2, and so on, up to 
slot 7. Pin 23 of slot 7 has no connec- 
tion. 

There are several methods for wir- 
ing the daisy chain, but in the most 
common configuration there is a low 
impedance (or a direct connection) on 
each interrupt-using card between 
INT IN and INT OUT. I/O cards 
have priority in interrupt service ac- 
cording to their physical position in 
the I/O slots. Cards in the lower- 
numbered slots have higher priority, 


while cards in the higher-numbered 
slots have lower priority: it is not that 
the processor will process the I/O 
functions of the higher-priority cards 
before dealing with lower-priority 
cards if interrupts occur at the same 
time, but that the lower-priority 
cards are not permitted to generate an 
interrupt signal until the higher- 
priority device allows it. 

In this scheme, МО slots must be 
contiguously filled with cards so a 
continuous circuit, the daisy chain, is 
completed between the cards on the 
INT IN and INT OUT lines. 1/O 
cards that do not use the interrupt 
system can be placed between cards 
that do if the noninterrupting cards 
have a jumper or connection between 
the contacts for pins 28 and 23 to 
maintain circuit continuity. 

The highest-priority I/O card must 
reside in a lower-numbered slot than 
any other interrupt-generating card. 
The highest-priority card is special: it 
is responsible for placing a voltage in- 
dicating a high logic condition (usual- 
ly +5 V) on the INT OUT pin for its 
slot. The lower-priority cards need 
not have this capability. They need 
only have the capability of opening 
the circuit between the INT IN and 
INT OUT pins for their slots. 

Suppose, for example, that there 
are interrupt-generating I/O interface 
cards in slots 5, 6, and 7. The card in 
slot 5 must be capable of placing a 
potential of +5 V on the INT OUT 
connection, The card in slot 6 must 


APPLE PERIPHERAL SLOTS 


INT OUT 


INT IN 


SLOT 7 


INT OUT 
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Figure 2: Using daisy chaining to create a priority system of interrupts. The INT OUT 
(pin 23 of each slot) and INT IN (pin 28 of each slot) signals are connected to each other 
to create a daisy chain that is broken by an interrupting slot. A peripheral device is not 
allowed to generate an interrupt unless it has highest priority or "permission" from 
higher-priority devices. Peripherals in lower slots have a higher interrupt priority than 
peripherals in higher slots. See the text for details. 


The Text Solution for APPLE II® 


Now APPLE Il? Owners Can Solve Text Problems 
With VIDEOTERM 80 Column by 24 Line Video Display 
Utilizing 7 X 9 Dot Character Matrix 


Perhaps the most annoying shortcoming of the Apple 119 is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple П® owners have a reliable, trouble-free answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple П® display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. But 


VIDEOTERM 


BASICs VIDEOTERM lists BASIC programs, both Integer and Applesoft, using the entire 80 
columns. Without md keywords. Full editing capabilities are offered using the 
ESCape key sequences for cursor movement. With provision for stop/start text 
scrolling utilizing the standard Control-S entry. And simultaneous on-screen display 
of text being printed. 


Pascal Installation of VIDEOTERM in slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video display terminal and 
treats it as such. No changes are needed to Pascal's MISC.INFO or GOTOXY files, 
although customization directions are provided. All cursor contro! characters are 
identical to standard Pascal defaults. 


VIDEOTERM, MANUAL, 
SWITCHPLATE 


Other The new Microsoft Softcard' is supported. So is the popular D. C. Hayes Micro- 

Boards modem 11° , utilizing customized PROM firmware available from VIDEX. The power- 
ful EasyWriter' Professional Word Processing System and other word processors 
are now compatible with VIDEOTERM. Or use the Mountain Hardware ROMWriter" 
(or other PROM programmer) to generate your own custom character sets, Naturai- 
ly, VIDEOTERM conforms to all Apple OEM guidelines, assurance that you will have 
no conflicts with current or future Apple II" expansion boards. 


Advanced VIDEOTERM's on-board asynchronous crystal clock ensures flicker-free character display. 

Hardware Only the size of the Pascal Language card, VIDEOTERM utitizes CMOS and low power con- 

Design sumption ICs, ensuring cool, reliable operation. All ICs are fully socketed for easy 
maintenance. Add to that 2K of on-board RAM, 50 or 60 H2 operation, and provision of power 
and input connectors for a light pen. Problems are designed out, not in. 


Available The entire display may be altered to inverse video, displaying black characters on a white 

Options field. PROMs containing alternate character sets and graphic symbols are available from 
Videx. A switchplate option allows you to use the same video monitor for either the 
VIDEOTERM or the standard Apple It" display. instantly changing displays by flipping a 
single toggle switch. The switchplate assembly inserts into one of the rear cut-outs in the 
Apple 11" case so that the toggle switch is readily accessible. And the Videx KEYBOARD 
ENHANCER can be installed. allowing upper and lower case character entry directly from 
your Apple Il keyboard. 


1K of on-board ROM firmware controls all operation of the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 


Firmware 


7X12 MATRIX 
18X80 OPTIONAL 


Firmware Version 2.0 


Display 24 x BO (full descenders) 
18 x 80 (7 x 12 matrix with fuil descenders) 


Characters 7 x 9 matrix 

Options 7 x 12 matrix option; 
Alternate user definable 
character set option; 
Inverse video option. 


Want to know more? Contact your local Apple dealer today for a demonstration. VIDEOTERM is available 
through your local dealer or direct from Videx in Corvallis, Oregon. Or send for the VIDEOTERM Owners 
Reference Manual and deduct the amount if you decide to purchase. Upgrade your Apple 11" to full terminal 
capabilities for half the cost of a lerminal, VIDEOTERM. At last. 


PRICE: s VIDEOTERM includes manual..... $345 
е SWITCHPLATE................. $ 19 
» MANUAL refund with purchase. ...$ 19 
• 7 х 12 CHARACTER SET $ 


Apple !1" is a trademark о! Apple Computer Inc. 

7Х9 МАТНІХ ROMWriter' is a trademark of Mountain Hardware Inc. 

24X80 STANDARD Micromodem Il" is a trademark о! D. C. Hayes Associates Inc. 
Softcard' is a trademark of Мицар 

EasyWriter'" is a trademark of Information Unlimited Software Inc 


"т = = топ “тоң * 


APPLE I° OWNERS! 


introducing the 


KEYBOARD & DISPLAY 
ENHANCER 


=РОТ THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
eSEE REAL UPPER AND lower CASE ON THE SCREEN 
a ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 


Videx has the perfect companion for your provements, Now you can enter those elusive 9 
word processor software: the KEYBOARD characters directly from the keyboard. or re- 
AND DISPLAY ENHANCER. Install the quire the Control key to be pressed with the 
enhancer іп your APPLE ll and be typing іп RESET to prevent accidental resets. 
lower case just like a typewriter. If you want an 
upper case character. use the SHIFT key or the 
CTRL key for shift lock. Not only that. but you 


тал а a.” yeh to 
PRICE е KDE-700 (REV. 7 or greater)......... $129. 
е KDE-000 (REV. 6 orless)........... $129. 


Apple l° is а trademark of Apple Computer. Inc. 
KEYBOARD AND DISPLAY 


ENHANCER is recommended for use with all 


see upper and lower case on the screen as you 
type. Perfectly compatible with Apple Writer 
and other word processors like. for example, 
Super-Text. 


If you want to program in BASIC. just put it 
back into the alpha lock mode: and you have 
the original keyboard back with a few im- 
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revisions of the APPLE I. It includes 6 ICs, and 
EPROM and dip-switches mounted on a PC 
board. and a jumper cable. Easy installation. 
meaning no soldering or cutting traces. Alter- 
nate default modes are dip-switch selectable. 
You can even remap the keyboard, selecting an 
alternate character set, for custom applications. 


дм, 


УТОЕХ (МР 
897 N.W. Grant Avenue 

Corvallis, Oregon 97330 
Phone (503) 758-0521 
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SIMPLY 
BEAUTIFUL. 


CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That’s why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 


Call CF&A. We make it simple. We 
make it beautiful. 


Computer Furniture and 
Accessories, пс. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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have a low impedance from INT IN 
to INT OUT as a normal condition 
(so the card in slot 7 will be able to 
"see" the +5 V provided by the card 
in slot 5), and the cards in both 6 and 
7 must be able to detect the absence of 
the +5 V potential on the INT IN 
line. The controlling circuitry of the 
slot-6 and slot-7 cards must recognize 
the absence of the INT IN high logic 
level and interpret it as denoting a 
condition in which the lower-priority 
cards are not permitted to generate an 
interrupt. 

When the slot-5 device needs to in- 
terrupt the processor, it causes a low 
logic level to be placed on the NMI 
line, pin 29, as previously described. 
At the same time, it removes the high 
logic level from the INT OUT line, 
pin 23. The slot-6 and slot-7 devices 
sense the low level on their INT IN 
pins, and they refrain from issuing an 
interrupt signal as long as this condi- 
tion persists. 

Meanwhile, the polling software in 
the processor polls the slot-5 card, as 
it has been set up to do first; the soft- 
ware polls the I/O cards in order of 
priority. Finding the slot-5 card need- 
ing attention, the software branches 
to the appropriate interrupt-servicing 
routine. 

When the interrupt routine for the 
slot-5 device has finished its business, 
the interrupt condition is cleared, and 
control returns to the interrupted pro- 
cessing. At this point, the slot-5 card 
restores the +5 V potential to the 
INT OUT line, and the slot-6 and 
slot-7 cards can issue interrupts as 
necessary. 

If the slot-6 card needs to issue an 
interrupt (and +5 V is present on its 
INT IN pin), it activates the NMI 
line in the same way. But because it is 
not the source of the +5 V on the 
INT IN/INT OUT path, it merely ac- 
tivates logic to create a high im- 
pedance between the INT IN and INT 
OUT pins for its own slot, thereby 
preventing the slot-7 device from see- 
ing the +5 V INT IN level. In this 
way, the slot-6 card asserts its higher 
interrupt priority over the slot-7 card. 
When the slot-6 interrupt has been 
serviced by the processor, the low im- 
pedance is restored between the INT 
IN and INT OUT pins of slot 6, and 


the +5 V potential propagates once 
more along the motherboard traces to 
slot 7. 

4. When an interrupt arrives at the 
6502, the microprocessor responds by 
performing the following operations 
on its stack: 


Push program-counter high byte 
Push program-counter low byte 
Push status register 

Jump via hexadecimal FFFA 


Thus, the PC (program counter) and 
the status register are pushed (saved) 
onto the stack (the high byte of the 
PC is pushed first, then the lower 
byte, and, finally, the status register, 
P). After these stacking operations, 
the processor executes an indirect 
jump via hexadecimal memory loca- 
tion FFFA (ie: the location jumped to 
is the contents of FFFB (high byte) 
and FFFA (low byte) considered as a 
16-bit number). In the Apple II com- 
puter, this is a ROM address, and Ap- 
ple Computer Inc has set its contents 
to hexadecimal ОЗЕВ (remember that 
the lower byte contains the low-order 
address). Therefore, the system 
jumps to hexadecimal location 03FB 
and starts executing what it finds 
there. This area contains program- 
mable memory, and it is the user's 
responsibility to start the interrupt- 
service routine there. Unfortunately, 
this area is organized so there are on- 
ly 3 bytes of memory actually 
available here. Because of this, the 
user must store a jump instruction in 
these 3 bytes that will direct execution 
to another area of memory, typically 
to the page beginning at hexadecimal 
location 0300 or to some higher area 
such as hexadecimal 0800 or 1000. 
Generally, the first instructions in 
the interrupt-service routine are those 
to save the present value of the A, X, 
and Y registers on the stack. After 
that, the interrupt service is per- 
formed, and the A, X, and Y registers 
are restored. The routine should 
always be terminated with an RTI 
(return from interrupt) instruction. 
This instruction will unstack the 
status registers and program counter, 
and execution will continue from the 
point it had reached just before the 
occurrence of the interrupt. The inter- 


DYNACOMP 


Quality software јог? : 


ATARI TRS-80 (Level ID* 
PET NORTH STAR 
APPLE II Plus CP/M 8” Disk 


GAMES, SIMULATIONS, EDUCATION and 
MISCELLANEOUS 


BRIDGE 2.0 (Available for all computers) Price: 517,95 Cussette/$21.95 Diskette 
An мат version of this most populace of card games. This program both BIDS and PLAYS either contract ot duplicate bridge. 
Depending on the contract, your computer opponents will either play the offense OR defense. 1f you bid too high, the computer will 
double your contract! BRIDGE 2.0 provides challenging entertainment for advanced players and is an excellent learning tool for the 
bridge novice. 


HEARTS 1.5 (Avallabie for ali computers) Price: $14.95 Cassette/$18.95 Diskeite 
An exciting and entertaining computer version of this popular card game. Hearts ша teick-oricated game in which the purpose is not to 
take any hearts or the queen of spades. Play against (wo computer opponents who are armed with hard-to-beat playing strategies. 


CRIBBAGE (TRS-80 only) Price: $14.95 Cassette/518.95 Diskette 
This is simply the best cribbage game available. It is an excellent program for the cribbage player in search of a worthy opponent as well 
ах for the novice wishing to improve his дате, The graphics are superb and assembly language routines provide rapid execution, 


STUD POKER (ATARI only) Price: $11.95 Cussette/$15.95 Diskette 
This is the classic дат ег”; card game. The computer deals the cards one at a time and you (and the computer) bet on what you sce, The 
computer dors not cheat and tutugí y bets the adds, However, И sometimes bluffs! Also included is a five card draw poker нити ргас- 
tice program. This package will run on а l&k ATARI. Color, graphics, sound. 


POKER PARTY (Avallable for all computers) Price: 517.95 Сазае!(е/521.95 Diskette 
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is the most comprehensive version 
available for microcomputers. The party consists of yourself and six other (computer) players. Each of there players (you will get to 
know them) lias a different personality in the form of a varying теретін to bluff ог fold under pressure. Practice with POKER 
PARTY before palag to that керетіке game tonight! Apple Cassette and diskette versions require а 32 К (or larger) Apple tt. 


NOMINOES JIGSAW (Аізгі, Apple and TRS-80 only) Price:$16.95 Casseite/$20.95 Diskette 
A jigsaw puzzle on your computer! Complete the puzzte by selecting your pieces from a table consisiing of & different shapes. 
NOMINOES JIGSAW ma virtuoso programming effort. The graphics are superlative and the puzzle will challenge you with ils three 
levels of difficulty. Scoring is based upon the number of guesses taken and by thc difficulty of the board set-up. 


CRANSTON MANOR ADVENTURE (North Star only) Price: $19.95 
At lasi) A comprehensive Adventure game for the North Star. CRANSTON MANOR ADYENTURE takes you in mysterious 
CRANSTON MANOR where you attempt to gather fabulous treasures. Lurking in the manor arc wild animals and robots who will not 
give up the treasures азы a fight. The number of rooms is greater and the associated descriptions are much more elaborate than the 
current popular series of Adventure programs, making this game the top in its class. Play can be siopped at any time and the status 
stored on diskette, Requires 32K. 


VALDEZ (Available for all computers) Price: $14.95 Cassetie/518.95 Diskette 
A simulation of supertanker navigation in the Prince Witkam Sound and Yaldez Narrows, The program uses an extensive 256X256 cle- 
ment radar map and employs physical models of ship response and tida! patterns, Chart your own course through ship and iceberg traf - 
fic. Any standard terminal maybe used for display. 


FLIGHT SIMULATOR (Available for all computers) Price: $17.95 Cassette/$21.95 Disketie 
A realistic and extensive mathematical simulation of take-off, Might and landing. The program ulilizesaerodynamic equations and the 
characteristics of a real airfoil, You can practice instrument approaches and navigation using radials and campass headings. The more 
advanced flyer can also perform loops, half-roils and similar aerobatic maneuvers. 


STARTREK 3.2 (Available for all computers) Price: S 9.95 Cassette/513.95 Diskeite 
This is the classic Startrek simulation, bui with several new features. For example, the Klingons now shoot at the Enterprise without 
warning while also attacking starbases in other quadrants. The Klingons also attack with both light and heavy cruisers and move when 
shot at! Tha мани is hectic when the Enterprise besieged by three heavy cruisers and a starbase 5,О,5. is received! The Klingons get 
even! 


CHESS MASTER (North Star and TRS-80 only) Price: $19.95 Cassette/$23.95 Diskette 
This complete and very powerful program provides [ive levels of play. И includes castling, en passant captures and the promotion of 
pawns. Афиши. the board may be preset before the start of play, permitting the examination of “book” plays. Tomaaimizeexecu- 
tion speed, the program із written in assemblylanguage(by SOFTWARE SPECIALISTS of California). Full graphics ascemployedin 
the TRS-80 version, and two вый of alphanumeric display are provided to accommodate North Star users. 


BLACK HOLE (Apple only) Price:$14.95 Cassette/$18.95 Diskette 
This is an exciting graphical simulation of the problems involved inclosely observing a black hole with a space probe. The object is to 
enter and maintain, [ar a prescribed time, an orbit elose to a smali black bole. This is to be achieved without coming so near the anomaly 
Fiat Phe tial ыген destin Ibe probe, Camera’ of the сғаһ es ока ласка у siemulated wong vue pete Cor ийыш anal шы thruiers (Or 
acceleration. This program employ: Hi-Res graphics and is educwdsommd as кесі en challenging. 


HODGE PODGE (Apple only, 48K Integer BASIC) Price: $19.95 Cassetie/$23.95 Diskette 
Let HODGE PODGE be your child's baby sitter. Ргекцен any key on your Apple wil result in a differen and intriguing happening" 
related totheletteror number of the chosen key, The program's graphics, color and sound are а delight( orchildrenfromages 1% 109. 
HODGE PODGE is а non-intimidating teaching device which brings a new dimension to the use of computers in education. HOD GE 
PODGE requires a 48K Apple running with Integer BASIC. 


TEACHER'S PET 1 (Avallabie for all computers) Price: $ 9,95 Cassette/513.95Diskette 
This is the first of DYNACOMP's educational packages. Primarilyintended for preschool to grade3, TEACIIER'S PET provides the 
young student with counting practice, letter-word recognition and three levels of math skill exercises. 


SPACE TILT (Apple only) Price: $10.95 Casseite/Si4.95 Disketie 
Use the game paddies to tilt the plane of the T Y screen to "roll" a ball into a hole in the screen. Sound simple? Not when the hole gets 
smaller and smaller! A buijt-i timet allows you to measure your skill against others in this habit-forming action game. 


MOVING MAZE (Apple only) Price: $10.95 Cassette/S14.95 Diskette 
MOVING MAZE employs the games paddles to dicect а puck from one side of a maze to the other, However, the maze is dynamically 
(and randomly) bull and is continually being modified. The objective is to cross the maze мош! touching (ог being hit by] a wall. 
Scoring is by an elapsed time indicator, and three levels of ріау are provided, 


ALPHA FIGHTER (Atari only) Price: $14.95 Cassetie/$18.95 Diskette 
Two excellent graphic and aclion programs in one! ALPHA FIGHTER requires you 10 desttoy the alien starships passing through your 
sector of the galaxy. ALPHA BASE is in the path of an alien UFO invasion: let five UFO's get by and the game ends. Botligames re- 
quire the joystick and gei progressively more difficult the higher you score? 


INTRUDER ALERT (Atari only) Price: 516.95 Cassette/$20.95 Diskette 
This is a fast paced graphics game whack places you in the middle of the “Dr¢adstar™ having just stolen ils plans. The droids Вахе been 
alerted and are directed to destroy you at all costs. You must find and enter your ship to escape with the plans, Five level of difficulty 
ate provided. INTRUDER ALERT requires a joystick and will run оп I6K systems. 


GIANT SLALOM (Atarl only) Price: $14.95 Cassette/518.95 Diskette 
This, real-time action game із guaranired addictive! Use the joystick to control your path through slalom courses consisting of both open 
and closed gates. Choose fram different levels of difficulty, race адаты other players or simply take practice runs against ilteclock. 
GIANT SLALOM will run on 16K systems. 


CRYSTALS (ATARI only) Price: 5 9.95 Cuasetie/S13.95 Diskeile 
A unique algorithm randomly produces fascinaumg graphics displays accompanied with jones which vary as ihe patterns arc built. No 
two patterm аге the same, and the combined effect of the sound and ринат gre mesmerizing. CRYSTALS has been user! in local 
slores to demonstrate the sound and color features ofthe Atari. 


CHOMP-OTHELLO (Аізгі only) Price: $11.95 Cassette/Si5.95 Diskette 
CHOMP.OTHELLO? It's really two challenging games in one. CHOMP is similar in concept to ММ: you must bite off part of a 
cookie, but avoid takingthe poisoned portion. OTHELLO is the popular boari game set to fully utilize the Atari's graphics capability, 
It is also very hard to beat! This package will гип on а 16K system. 


GAMES PACK I (Available for all computers) Price: 59.95Ся5ейе/512,95 Diskette 
LAS ES PACK | contains the classic computer games of BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, SWITCH and 
more. These games have been combined into one targe program Гог ease in loading. They are individually accessed by a convenient 
menu. 


GAMES PACK I! (Available for all computers) Price: $9.95 Cassette/513.95 Diskette 
GAMES PACK Il includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS and olhers. As with GAMES 
PACK І, all the games are loaded as one program and are called from a menu. 


Why pay $7.95 or more per program hen you сап buy a DYNACOMP collection for just $9.95? 
NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY Price $9.95 Diskette 


DYNACOMP now distributes the 20 + volume NSSE library. Mos! of these diskettes offer ап outstanding value for the purchase price 
Wruefor details regarding the conietisof this libraryand quantity (four or more) purchases. 
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Availability 


DYNACOMP software is supplied with complete documentation containing clear explanations and examples. Unlessotherwise specified, all 
programs will run within 16K program memory space (ATARI requires 24K). Except where noted, programs аге av ailable on ATARI, PET, 
TRS, £0 (Level И} and Apple (ApplesoTt] cassette and disketle as wellas North Star single density idoubledensity compatible) diskette. Addi- 
tlonaliy, most programs can be ohtained on standard (ІВМ format} 8" CP/M Порру disks for systems running under MBASIC. 


BUSINESS and UTILITIES 


MAIL LIST 2.2 (Apple, Atari and North Star diskeite only) Price: $34.95 
This program is unmatched іп its ability 10 store a maximum number of addresses on one diskeite (minimum of 1100 per diskette, more 
than 2200 for "double density" systems). Its many features include alphabetic and zip code sorting, label printing. merging of files and 
a unique keyword seeking routine which retrieves entries by a virtually limitless selection of user defined codes. A very valuable pro- 
gram! 


FORM LETTER SYSTEM (FLS) (Apple and North Star diskette only) Price: 522,95 
Use FLS to create and edit form letters and address lists. Form letters are produced by automatically inserting each address into a 
predetermined portion of your letter. FLS is completely compatible with MAIL LIST 2.2, which may be used to manage your address 
files. 

FLS and MAIL LIST 2.2 are available as a combined package far $49.95. 
PERSONAL FINANCE SYSTEM (ATARI only) Price: 524,95 Diskette 


PFS is a single disk menu arlenied system eomposcd of 10 programs designed to organize and simplify your personal finances. Features 
include a 300 transaction capacity; fast access; 26 optional user codes; data retrieval by month, code or payee: optional printing of 
reports; checkbook balancing; һас graph piotiing and more. Also provides on the diskete is ATARI DOS 2, 


FINDIT (North Star only) Price: $19.95 
This is a threc-in-one program which maintains information accessible by keywords of three types; Personal (eg: last name), Commer- 
cial (eg: plumbers} and Reference (eg: magazine articles, record albums, etc), [n addition to keyword searches, there are birthday, an- 

` nivetsary and appointment searches for the personal records and appointment searches for the commercial records. Reference records 
аге acerased by a single keyword or by ceoss-referencing two or three keywords. 


DFILE (North Star only) Price:$19,95 
This handy program allows North Star users to maintain a specialized data base of ali files and programs іп the stack of disks месі іп 
variably accumulates. DFILE is easy 10 set up and use. It will organize your disks to provide efficient locating of the desired File or peo- 
gram, 


GRAFIX (TRS-80 оту) Price: $12.95 Cassette/St6.95 Diskette 
This unique program allows you tO easily create graphics directly from the keyboard, You draw’ your figure using the program's ex- 
tensive cussor controls. Oncethe figure is made, it ds automatically appended 10 your BASIC program as a string varlable. Draw a “hap- 
py face", call it H$ and then print it fram your program using PRINT Н? This is 2 very easy way to create and save graphics. 


TIDY (TRS-B0 only) Price: $10.95 Cassette/$14.95 Diskette 
TIDY is an assembly language program which allows you to renumber the lines in your BASIC programs. TIDY also removes unm- 
necessary spaces and REMark statements. The result isacompacted BASIC program wich uses much bess memory space and executes 
significantly faster. Once loaded, TIDY remains in memory; you may toad any number of BASIC programs without having to reload 
TIDY! 


STATISTICS and ENGINEERING 


DATA SMOOTHER (Not available for ATARI) Price: $14.95 Cassette/$18.95 Diskette 
This special data smoothing program may be used to rapidly derive useful information from noisy business and engineering duri тісің 
аге equally spaced. The software features сіюісе in degree and range of fit, as well as smoothed first and second derivative calculation. 
Also included is automatic ploiting of the input data and smoothed results. 


FOURIER ANALYZER (Avallable for all computers) Price: $14.95 Cussette/$18.95 Diskette 
Use this program to examine the frequency spectra of limited duration signals. The program features automatic scaling and plotting of 
the input data and results. Practical applications include the analysis of complicated patterns in such fields as electronics, communica- 
tionsand business. 


TFA (Transfer Function Analyzer) Price: $19.95 Cassette/523.95 Diskette 
This isa special softwarepackage witich maybe used to evaluatethetransferfunctions of systemssuchas hi-fi aniplifiers andfiliersby 
examining their response to pulsed inputs. TFA is a major modification of FOURIER ANAI,Y¥ZER and contains an engineering- 
oriented decibelv ersus log-frequency plot as well as dataediting features. Whereas FOURIER ANALYZER is designed for educational 
and scientific use, TFA is an engineering tool, Available for ail computers. 


HARMONIC ANALYZER (Avallable for all computers) Price: $24.95 Cassette/$28.95 Diskette 
HARMONIC ANALYZER маз designed for the specicum analysis of repetitive waveforms. Features include data (ile generation, 
editing and srorage/retneval as wellas dataand specirum plotting. One particularly unique facility is that the input data need not be 
equallyspaced orin order. The original data issorted and a cubic spline interpolation із used tocreare thedata file required bythe FFT 
algorithm. 


FOURIER ANALYZER. TF A and HARMONIC ANALYZER may be purchased together for a combined price of 544,95 (three cas- 
settes) and $56.95 (three diskettes). 


REGRESSION I (Available for all computers) Price: 519.95 Cassette/$23.95 Diskeite 
REGRESSION 1 isa unique and exceptionally versatileone-dimensional least squares "polynomial" curse fitting program. Features in- 
clude very high accuracy; an automatic degree determination option; an extensive internal library of fitting functions: data editing: 
automaticdataand curveplotting; a statistical analysis (еҙ: standard deviation, corretationcoefficient, eic.) and muchmore. іп addi- 
tion, new fits may be tried without reentering the data. REGRESSION | is certainly ihe cornerstone program in any data analysis soft- 
ware library. 


REGRESSION II (PARAFIT) (Available for all computers) Price: $19.95 Cussette/$23.95 Diskette 
PARAFIT is designed to handle those cases in which the parameters are imbedded (possibly nonlinearly) in the fitting function, The 
user simply inserts the functional form, including the parameters (At 0, А(2), ек.) аз. one or more BASIC statement lines. Data and 
results may be manipulated and plotted as with REGRESSION 1. Use REGRESSION I for polynomial fitting.and PARAFIT for those 
complicated functions. 

MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: $24.95Cassette 

$28.95 Diskeite 

MLR в a professional software package [oranalyzing data sets containing two or more linearly independent variables. Besides perform- 

ing the basic regression calculation, this program also provides easy to use data entry, storage, retrieval and editing functions. in addi- 

tion, the user may interrogate the solution by supplying values for the independent variables. The number of variables and data size is 
limited only bythe available memory. 


REGRESSION 1, 11 and МЫ ПЫНЕАК REGRESSION may be purchased together for $49,95 (three casseties! or £61.95 (three 
disketles), 


BASIC SCIENTIFIC SUBROUTINES, Volume I (Not available for ATARI) 
ПУМАСОЫ Pis the exclusive distributor for the software keyed to thetexi BASIC Screntific Subrounnes, Voduwer /by Е. Ruckdeschel 
(see the BYTE/ McGraw-Hill advertisement in BY TE magazine. January 1981). These subroutines Вахе been assembled accordingto 
chapter, Included witheach collection is а menu program which selects and demonsirates each subrouune. 


Collection #1: Chapters 2 and 3: Data and function piloting. complex variables 
Coliection #2; Chapter 3: Matrix and vector operations 
Collection #3: Chapters 5 and 6: Random number generators, series approximations 
Price per collection: $14.95 Cassettes$18.95 Diskette 
All three collections are available Гог $39.95 (three cassetes)and $49.95 (three diskettes} 
Because the texi i5 à vital рап of the documentation, BASIC Scuemific Subroutines, Volume } із available fram DYNACOMP far 
$19.95 plus 75€ postage and handling. 


ROOTS (Available for all computers) Price $9.95 Cassetie/$13.95 Diskette 
In а nutshell, ROOTS simuliantously determines all the zeroes of a polynomiat having real coefficients, There із no limit on the degree 
of the polynomial, and because the procedure is iterative, the accuracy ts, generally very good, No initial guesses are required as input, 
and the calculated roots are substituted back into the polynomial and the residuals displayed. 


Ordering Information 


All orders are processed and shipped postpaid within 48 hours. Please enclose payment with order along with computer information, If pay- 
Ing by VISA or Master Card, include al! numbers on card. For orders outside Norih America add 10% for shipping and handling. 


Add 52.50 10 diskette price for A” floppy шык (НМ farmai softsectored, СРАМ, Microsoft BASIC) 
*TRS.80 disketies are not supphed with DOS or BASIC. 


Deduct 10% when ordering 3 or more programs. 


Ask for ВҰ.ЗАСОМР programs ai your iovat software dealer. Wrae for detailed descriptions of these and other programs from 


| РУМАСОМР, Inc. 


1427 Мопгое Ауепие 


Rochester, New York 14618 
24 hour mail order phone: (716)586-7579 
Office phone (9AM-5PM EST): (716)442-8960 


New Wark State residents please add 744 NYS sales tas, 


+ AT ARL PET. APPLE H, T RS. NORTH STAR, CPoM' und M иғегет мүге trade поте und. or trademurks. 
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6000 


= 


You can buy at wholesale 
prices through a commercial 
buying firm and save more 
than buying mail order. The fee 
is one quarter of what they 
save you Off list — an incentive 
for them to save you more. 
Minimum fee of $75. 


Fee 


$11,204 $1,243 
3,150 358 
4,193 449 
4,450 512 
5,357 
4,345 
5,132 
5,929 


COMPUTERS 

Alpha Micro 10MEG 

Altos 8000-2 

Altos 8000-5 

Archives 64K 00 

Cromemco System 3 
Cromemco System 2 w/128K 
Dynabyte 5400-A2 64K 1 MEG 
Oynabyte 5400-B2 64K 2 MEG 
Dynabyte 088/1 64K 
Superbrain 64K DO 


CRT'S 

ADDS R20 

DEC VT 100 

Hazeltine 1500 

IBM 3101 Model 10 

Lear Siegler ADM ЗА + 
Leedex 13” Color Monitor 
NEC 12” Monitor 
Televideo TVI 920C 
Visual 200 


PRINTERS 

Anadex 9501 
Centronics 737 

Diablo 1650 R / 0 

DIP 82 

Epson MX80 

105 Paper Tiger 460 G 
NEC 5510 w/ Tractor 
Qume 5/45 RO 

ТІ 810 Basic 


SOFTWARE 
Word Star 
Magic Wand 
Spell Guard 
Pearl III 


icd Ey 
Access to over 500 software 
and hardware manufacturers. 
Call for other prices! 


55 The Purchasing Agent 


635 School Street, Suite 101 
Moraga, CA 94556 
(415) 370-9020 
International Telex 470851 


< 


Prices зи ес! to change without notice. 
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6502 
MICROPROCESSOR 


PIN 30 FROM EACH 
APPLE PERIPHERAL SLOT 


Figure 3: The 6502 IRQ signal and the Apple II peripheral slots. The IRQ signal is 
connected to pin 30 of each of the slots and is held high by the pull-up resistor shown. A 
maskable interrupt is generated if the peripheral card in any of the slots presents a low 


impedance to ground to its pin 30. 


rupt-service routine itself must be 
written very carefully. It must, of 
course, perform whatever service you 
wish it to—such as printing a message 
on the console, ringing a bell, dialing 
a telephone, or turning on the fur- 
nace. But while it is doing these 
things, the service routine must not 
disturb any code used by the other 
routines stored in memory. The 
stacks should be in exactly the same 
state upon exit as they were when the 
service routine began. 

5. The RTI instruction at the end of 
the service routine unstacks the status 
registers and program counter. This 
ensures that execution will continue 
from the point reached just before the 
arrival of the interrupt. Functionally, 
it is equivalent to: 


Pop status register 

Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 


Maskable Interrupts 

Pin number 4 on the 6502 chip is an 
input signal called the interrupt re- 
quest, IRQ. This is a maskable inter- 
rupt. In the Apple II, IRQ is con- 
nected through the printed-circuit 
board to a pull-up resistor and to 
each of the eight I/O slots, as shown 
in figure 3. 

This is the same scheme used for 
the NMI except that the interrupt re- 
quest will not be accepted if the inter- 
rupt-disable bit, I, in the status 
register, Р, is set (ie: contains а 1). As 
before, this interrupt scheme can be 


better understood by considering the 
five aspects of interrupts. 

1. Any external device can generate 
an interrupt request by driving pin 30 
on any I/O slot to ground potential. 
Once again, the Apple II can have 
eight different interrupt sources, and 
they all may decide to fire at the same 
time. 

2. The 6502 microprocessor will 
respond to this request only if the 
interrupt-disable bit, I, in the status 
register, Р, is cleared (ie: bit I must be 
a O). This is done by executing a CLI 
(clear interrupt-disable bit) instruc- 
tion any time before the arrival of the 
interrupt request. However, the 6502 
will completely ignore the request if 
bit I has been set by executing an SEI 
(set interrupt-disable bit) instruction 
before the arrival of the interrupt. 

3. Once again, the microprocessor 
is unable to determine the source of 
the interrupt. If there is only one 
device capable of sending an 
ТКО signal, there is no problem. If 
more than one device can do this, the 
same factors apply that were dis- 
cussed earlier in the section on the 
nonmaskable interrupt, and polling 
can be used to determine which de- 
vice caused the IRQ. 

4. If bit I has been cleared and 
the IRQ signal arrives at the 6502, 
the following actions occur: 


Push program-counter high byte 
Push program-counter low byte 
Push status register 

Jump via hexadecimal FFFE 
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COMPUTER SPECIALISTS 
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$3440.00 25-1149 "O" Кып еве... 249.00 26.1063 32K II 
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26-4503 Poyroll..... р 360.00 26-1166 Line Printer М............. еее 
26-4554 Acct. Rec......... 180.00 P 0-1S09 Scripsit - DER. ce. eus ........ une tesi 
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FURNITURE, STANDS, CABLES 
AND ACCESSORIES AT 26-1206 йесогйег................ 54.00 
DISCOUNT FROM 26.3008 ІоувйісКе................ 22.50 
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Model II Cobol Compiler ЭТЕТ SSEEEEEH ата, 
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Cobol Run Time Package 26-3501 1.9K Р.С..................... $225.00 
$36.00 26-3503 Cossette /Е................... 45.00 FREE: COMPUTER CATALOG 
14-612 Бесегеег........................ 72.00 UPON REQUEST 


1-800-841-0860 Toll Free Order Entry 
MICRO MANAGEMENT SYSTEMS. INC. 


No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER R.S. 90 Day Limited Warranty 


State Shipments 115 CSECONDAVE. S.W. F-48 Form Provided 

| — CAIRO, GEORGIA 31728 SS 
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From Stock on Most Items In the S.E. U.S.A. 


5785.80 is a registered trademark of the Tandy Corp. 
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Listing 1: Assembly-language routines to test maskable and nonmaskable interrupts. 
Routines RNMI and RIRQ print the messages "NMI" and "IRQ", respectively, 255 times 
when the appropriate interrupt is generated, The short routines at hexadecimal 352 
(decimal 850) and hexadecimal 354 (decimal 852) are meant to be called from BASIC to 
enable and disable, respectively, the maskable interrupt. See the text for details on 
generating the interrupts necessary to test these routines. 


CTA 16K-EXP. 
16K Memory Board 
Can be used as a replacement 


for any language сага. 
Automatic Boot with 3.3 dos. 


motor freight. Air and express delivery 
аге available on all products. 


There is no handling charge. 


DEALER INQUIRIES WELCOME 


Made for use with Apple Il. 1000 "TEST OF INTERRUPT SYSTEM 
1010 ОВ $3FB 
special O3FB- 4C 00 03 1020 JMP RNMI 
Introductory 95 O3FE- 21 03 1030 DA RIRQ 
Wise 1 7 9 1040 OR 5300 
1050 чартера HT ние à Ë 4 h Ч. 
1060 . i 
1070 тегебесгезттетге% ROUTINE FOR NMI *ow ob E EEEE S E E] 
1080 š . 
1090 татар + ü kr ü T & Kk K ü h ú & p h W b K й ља ка читов b gare E 
0300- 48 1100 RNMI PHA SAVE REGISTERS 
0301- BA 1110 TXA 
0302- 48 1120 PHA 
0303- 98 1130 TYA 
0304- 48 1140 PHA 
0305- A2 FF 1150 LDX  #$FF 
0307- А9 CE 1160 Ll LDA #$CE PRINT "N" 
0309- 20 EDFD 1170 ISR $FDED 
030C- A9 CD 1180 LDA #%Ср PRINT "M" 
030E- 20 EDFD 1190 ISR $FDED 
0311- А9 С9 1200 LDA g$C9 PRINT "I" 
0313- 20 ED FD 1210 JSR $FDED 
0316- CA 1220 DEX 
0317- EO 00 1230 CPX #0 
0319- DO EC 1240 BNE 11 
GTC-101 Terminals 031B- 68 1250 PLA RESTORE REGISTERS 
We still have a few of these 031C- АВ 1260 TAY 
powerful, reliable standard oat 4 А т ae 
data terminals. Order Today! O3IF- 68 1290 PLA 
Limited Quantities. 0320- 40 1300 RTI GO BACK 
Reg. 5999.00 5795 ГЮ ы Т" 
Clearance Price Only 1330 wo o5 bob oh od or wv b k ROUTINE FOR IRQ ++? i k k ç pb bb ü 
= 1340 ‘ . 
n D BOARD 1350 форель оо отеков то а T Q T a L Z ЕЕ 
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: 0322- 8A 1370 TXA 
0323- 48 1380 PHA 
0324- 98 1390 TYA 
0325- 48 1400 PHA 
0326- A2 FF 1410 LDX g$FF 
i 0328- A9 C9 1420 L2 LDA #%С9 PRINT "I" 
dee ew МА 032A- 20 ED FD 1430 JSR $FDED 
III | 032D- А9 D2 1440 LDA #$D2 PRINT "R" 
032F- 20 ED FD 1450 ]SR $FDED 
Our Best Seller! 0332- A9 DI 1460 LDA #$01 PRINT “О” 
0334- 20 EDFD 1470 JSR $FDED 
CTA ADC-16C А 0337- СА 1480 DEX 
16 Channel Variable 0338- EO 00 1490 CPX #0 
ы 033A- DO EC 1500 BNE 12 
A-D Board! ! 033C- 68 1510 PLA RESTORE REGISTERS 
operating manual, software, 033E- 68 1530 PLA 
and a test conducter. For use 033F- AA 1540 TAX 
with Apple 11/11. 1 9950 0340- 68 1550 PLA 
0341- 40 1560 RTI GO BACK 
1570 тғтвватавзаттетвиіггесішфіжттізіфғіезісзі зе,ейктійісзізсейееішіш 
СТ 1580 . * 
А В 1590 тефіжгітте%ф ROUTINES FOR BASIC ейфтіжіӛізггейж 
: ASSOCIATES RE O—————————— nn 
118 Castellano — же 890 
El ailes: ea 0352- 58 1630 GEI ENABLE INTERRUPTS 
(915; 5871-3500 0353- 60 1640 RTS 
0354- 78 1650 SEI DISABLE INTERRUPTS 
Visa/MasterCard/Diner's Club Accepted. 0355- 60 1660 RTS 
TO ORDER: Send us your check, money 1670 .EN 
order or credit card number and exp. 
date, Personal or company checks SYMBOL TABLE 
require two weeks to clear. Credit card 
users can call with card information. RNMI 0300 18] 0307 0321 
SHIPPING: We ship terminals PREPAID by L2 ` 0988 
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A definite breakthrough in Hard Disk Controllers: 


How we HOP™ up 51%” Hard Disks. 


Take a close look at the industry and 
you'll find lots of folks clamoring for the 
chance to utilize the new 5%” 
Winchester-type Hard Disk microcom- 
puter systems, The reason for this is ob- 
vious: the 5%" Hard Disk packs millions of 
bytes of on-line data storage in the same 
space aS a 5%” standard floppy. Hard 
Disks also offer a degree of high relia- 
bility and high access mass storage that 
instantly obsoletes the floppies. 

The problem most people had was 
finding a 574” Winchester-type Hard Disk 
with a decent controller package. For 
a while it seemed like an industry- 
wide problem. Until now. A com- 
pany named ACT is announ- 
cing the HOP™! It's a 
whole new approach to 
affordable Hard Disk 
Controllers. And it 
works great! 


Our Digital Data 2 1 
Separator means faster, 
more reliable throughput than 
Analog Separators. 


The secret to our success lies in a new 
approach to Data/Clock separation. 
While others struggle to manhandle an 
Analog Data Separator into their con- 
troller cards, we at ACT took a complete- 
ly different approach —a digital one. 

What we came up with is the HOP™. It 
is a Digital Data Separator that fits the 
514" Winchester-types like hand-in-glove. 


А НОР" 


The new, high perf 


that’s t 


The HOP™ from ACT. 


We created a package that'll beat the 
pants off any other 5%” Hard Disk or 
floppy it comes up against—all at a price 
you can't ignore. 

Finally, а 54” Hard Disk micro- 
sequencing controller package with an 
efficient, floppy-like interface. We're 
talking about megabytes of formatted 
data storage to match the demands of 
today's (and tomorrow's) sophisticated 
programming. Your multi-terminal and 
real-time transaction oriented systems 
never had it so good. Or, so affordable. 


ije what OEM buyers 
7 1.7 should know 
p" about the ACT 
ғ НОР“ package. 
’ OEM buyers should 
know that ACT Offers a 
complete 514" micro-sequen- 
> ing Hard Disk Controller to- 
” gether with the remarkable нор" 
Data Separator package. Offered 
separately are the HOP™ Digital 
Separator cards—all with OEM quantity 
discount rates which аге positively 
attractive. 

If all this sounds good on paper, just 
wait until you see the HOP™ in action! 
Your horizons will dramatically 
shift—upwards. 

Clip and mail the coupon for quick 
response to your questions. Or better 
yet, give us a Call at (703) 471-9750, TELEX: 
440-388 ACTSYS, for some no-nonsense 
reasons to get off the stick ... and on 
the НОР“! 


мыз SS AN 


- 
``. 
- 


ОГ 


É 


ACL 


American Computer — 
and Telecommunications 
Corporation 


Clip and mail coupon to: 


11301 Sunset Hills Road 
Suite A-4, Reston, VA 22090 
(703) 471-6288 


--------------------- 


L... 


НОР"! TO it! 


гі Tell те more: send technical specs. 
LI Please set up an OEM demonstration for us. 
(1 Send me Quantity Pricing Schedules. 
U Have ап ACT representative contact me. 
My interest is: U immediate O 3months 
6 months Ш 9 months U longer 
My 5%” Hard Disk Drive interests center on: 
(1 S-100 Microcomputer Systems 
г! H-89 Heathkit Computer Systems 
|| TRS-80 Radio Shack Computer Systems 
L Other, specify 


My Hard Disk/HOP™ package interests center 


on: 

(1 Seagate Technology-ACT 57/4" Hard Disk 
package 

Li Shugart Associates 

LI Olivetti Peripheral Equipment 

U Tandon 
Irwin International 

LI International Memories 

U New World Computers 


Name 
Title 
Company 
Address 
City/State / ZIP 
Phone (___) 
ш 


К Controller Package 


OAE's PP-Serles EPROM Programmers plug 
directly Into any vacant EPROM socket and 
allow т to transfer data directly from RAM 
to ЕРАОМ$. No additional power supplies аге 
required. All timing & control sequences are 
handled by the programmer. Each unit in. 
cludes Internal DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminated 
with a 24 pin plug. Programmers are available 
for all EPROMs from 2708's thru 2532’s. 


Ollver Advanced Engineering, Inc. 
676 W. Wilson Ave., Glendale, CA 91203 
(213) 240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 
See us at NCC, booth 770 
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Atari BOO 16K e $789 


THIS 

is only one 
of hundreds 
of unusual 
values... 
Get your 
FREE 
CATALOG 
today! 

Dept. C 

245A Great Road 
Littleton, MA 
01460 


TOLL FREE 
1-800-343-8124 


is only one 
of hundreds 
of unusual 
values... 
Radio Shack's Get your 
Color Computer 4K ® $310 FREE 
TOLL FREE CATALOG 
1-800-343-8124 today! 


Dept. | 
com 245A Great Road 
US Littleton, MA 
01460 
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A classified ad magazine 
run by a computer... 


With AD-LINE®, a menu-driven computer 
program, one phone call will immediately 
compose and expertly index your ad. Prompts 
will insure inclusion of all pertinent details. 
AD-LINE® will answer all questions and take all 
subscription information. 

Use your terminal and any 300 baud 
coupler for instant communication with our 


computer. 
If you don't have a terminal to access 
AD-LINE® mail your ads to: 


PO Box 15842 
Philadelphia, PA 19103 


AD-LINE’ 


| | 
| 1-215-462-4415 


6 PM TO MIDNIGHT 7 DAYS A WEEK 
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Text continued from page 290: 

As before, the program counter and 
the status register are placed on the 
stack, and the processor executes an 
indirect jump via hexadecimal loca- 
tion FFFE. This is again a ROM area 
in the Apple II and has been set by 
Apple Computer Inc to the value 
hexadecimal FA86 (or ЕА40 in the 
autostart version), which is an ad- 
dress in ROM. Thus, the processor 
starts executing at location FA86 (or 
FA40), where it finds the following 
instructions (a $ indicates a hexa- 
decimal address): 


STA $45 

PLA 

PHA 

ASL A 

ASL A 

ASL A 

BMI $FA92 or BMI $FA4C 
JMP ($03ЕЕ) 


This section of code stores the ac- 
cumulator at hexadecimal location 45 
in page zero and checks to see if the 
fourth bit in the status register, the 
“break” bit B, is high or not. An in- 
terrupt request, IRQ, always forces 
this bit low, so the BMI instruction 
never succeeds and finally the indirect 
jump, JMP ($03FE), is encountered. 
The hexadecimal address O3FE is іп 
programmable memory, апа the 
writer of the service routine must 
place the address of the routine here. 
Note that this is somewhat different 
from the way in which the NMI re- 
quest is routed. For the IRQ inter- 
rupts, the address of the service rou- 
tine rather than a jump instruction in- 
cluding an address must be stored in 
the 2 bytes, hexadecimal 03FE and 
O3FF. Also, remember that the lower 
byte of the 2-byte address must be 
stored first. 

As before, the registers are usually 
stacked first, although this time the 
accumulator can be left alone, since it 
has already been stored at hexa- 
decimal location 45 by the program in 
ROM. Then the interrupt service is 
performed, the registers are restored, 
and, finally, an RTI is executed. 

5. The processor returns to its 
original program after it encounters 
the RTI. As before, this instruction 
will: 


Pop status register 

Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 


In principle, any program in any 
language can be interrupted by an ex- 
ternal signal, and the interrupts can 
be serviced using the techniques 
described above. In microprocessor 
systems such as the Apple II, the in- 
terrupted program is usually a BASIC 
program, and the interrupt-service 
routines are usually written in 
assembly language. Àn example of 
such a service routine is shown in 
listing 1. It is assumed that there is 
only one device capable of generating 
an interrupt, that the service to be 
performed consists only of writing a 
message to the console, and that in- 
terrupts will not interrupt themselves. 

To test this routine, a BASIC pro- 
gram should be written and executed. 
When you wish to enable the IRQ 
signal from your BASIC program, it 
is only necessary to execute: 


CALL 850 


and when you wish to disable the 
IRQ, all you have to do is: 


CALL 852 


If you do not have any device in 
your I/O slots capable of generating 
an interrupt request, you can easily 
make one by bending a resistor with a 
pair of long leads so that the leads are 
about one-half inch apart. A 100-ohm 
resistor works well. Then very care- 
fully connect pin 29 (for the ММ 
or pin 30 (for the IRQ) through 
the resistor to the ground pin (pin 26) 
on any of the I/O slots. This tech- 
nique is crude but effective, and will 
generate the interrupt request when- 
ever you wish. The NMI signal will 
always set the interrupt system in mo- 
tion, but the IRQ signal will be ac- 
cepted only if you have executed the 
BASIC instruction CALL 850. 

Once you have mastered the fun- 
damentals of interrupt handling, the 
number of interrupts that can be ser- 
viced and the complexity of the ser- 
vice are limited only by the speed of 
the interrupting devices and ingenuity 
of the servicing programs. @ 
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Tec-86 / 8086 System $3990 


CP/M™ -86 
ТЕС -86 
BASIC-86 


$-100 Boards 


Available Now Ваѕіс-86'" - $350 СР/М-86"" - $250 
IEEE 696 5-100 € CPU w/Vectored Interrupts € Two К5-232 Ports 
24 Parallel 1/0 lines (3 ports) € Independent baud rate for each serial port 
Baud rates from 50 to 19200 @ Attractive, all metal desk top enclosure 
ROM boot for CP/M-86'" ө Dual 8-inch Shugart floppies with controller 
32K static RAM (Expandable) @ 64K Dynamic RAM opt. - Available Soon 


Analog to Digital Converter 
and Timer/Counter 


16 channels expandable to 256 
12,14,or 16 bit accuracy 


PROM and 1/0. 
2 RS 232 - PIO 
CP/M-86 ROM Boot 


Digital to Analog Converter 
4 channels - 12 bit accuracy 
3 microsecond conversion rate 
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Digital to Analog Converter 
2 channels - 12 bit accuracy 

3 microsecond conversion rate 
] parallel output port 


Analog to Digital Converter 
16 channels 

12, 14, or 16 bit accuracy 

30, 40, 100, or 125 KHz 


Data Acquisition Systems and mA 
Video Digitization Systems Available yon ‘ 
464-7 


410 


23600 Mercantile Ва. ® Cleveland, OH 44122 
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Г 
ғ THE APPLE : 


Digital Plotting 


with the 
Apple II Computer 
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‚ USES AMD #511 


TINGLE DISK 


Please send: [] Complete System $495.00 
[] User's Manual only $35.00 


[] Detailed information 


296 May 1981 © BYTE Publications Inc 


Dr Richard C Hallgren 
Department of Biomechanics 
Michigan State University 
East Lansing MI 48824 


The first attempts to use personal 
computers in the research laboratory 
have met with considerable success. 
Not only are these machines function- 
ing as computational tools, they are 
also being used with custom interface 
circuits to digitize analog signals and 
to process data using routines such as 
the fast Fourier transform (see "Fast 
Fourier Trarisforms on Your Home 
Computer" by W D Stanley and S J 
Peterson, on page 14 of the December 
1978 BYTE). 

In dealing with complex, time- 
dependent waveforms and their spec- 
trums, it is desirable to display the 
data as a function of either time or 


RS-232 TO 


ШРОТ HIPLOT 


TTL IN FROM 
PIN #15 GAME 
1/0 CONNECTOR 


frequency. Plotting is possible with a 
data terminal such as the DECwriter 
II, but such methods are lacking when 
high-resolution plotting is required. 
The Hiplot digital plotter, manufac- 
tured by Houston Instrument, gives 
the small-system user a cost-effective 
means of obtaining high-quality 
digital plots. The plotter uses an 8%- 
by 11-inch sheet of paper and allows 
plotting within a 7- by 10-inch 
boundary. Reversible stepper motors 
are used to give bidirectional steps of 
either 200 or 100 steps per inch, 
amounting to a resolution of 0.005 or 
0.01 inches per step. Ап RS-232C 
serial interface is a standard feature, 
which makes connecting the plotter 
to a computer an easy task. 

The Hiplot accepts data in an RS- 
232C format consisting of 1 start bit, 
8 data bits, and 2 stop bits. Since the 
computer manipulates 8 bits of 


TO STEP SIZE SELECT 


STEP SIZE SELECT 
PIN #14 GAME 1/0 
CONNECTOR 


051488 
GND 4124 


"12У 


APPLE 
POWER SUPPLY 


Figure 1: Schematic of Apple II TTL (transistor-transistor logic) to RS-232C interface 
utilizing only one line-driver integrated circuit, а DS1488. 


THE ULTIMATE REFINEMENT. 
PL/I FOR YOUR MICRO. 


It's standard, it's 
structured, and it's 
perfect for 
commercial 
applications. 


PL/I Subset G. Designed 
expressly for minicomputers 
by ап ANSI committee of PL/I 
experts. All the best 
application programming 
features, refined to match 
contemporary programming 
practices. Supported by the 
major minicomputer 
manufacturers, there's no 
better way to protect your 
software investment. 


. PL/I-80™ for Microcomputers. 
Based on Subset G, PL/I-80 
runs under our CP/M® and 
MP/M™ operating systems on 
2-80, 8080 and 8085 based 
microcomputers. 


РЕЛ-80 Features. Save design 
time, minimize debugging and 
maintenance problems, and 
design high-quality output with 
picture specifications, 
structures, arrays, based and 
pointer variables, and 
exception processing. 


BT-80™. A Record Retrieval 
System for PL/I-80 
applications is available 
separately to help you manage 
your large files. 


PL/I-80 from Digital Research. 
Fast. Economical. Refined. 
With the programming power - 
of minicomputer PL/I. The 
package includes compiler, 
run-time library, linkage editor 
and relocating macro- 
assembler, plus three 
comprehensive manuals. All 
for only $500. 


(Domestic USA price only) 


wuss 
Lan. 


Circle 129 on inquiry card. 


Visit us at NCC. 


Interested in 


Refinement? 
Cail or write Digital Research. 
Experts in refinement. 


(80) DIB|TRL RESEARCH 


U.S.A. 

DIGITAL RESEARCH 
P.O. Box 579 

801 Lighthouse Avenue 
Pacific Grove, CA 93950 
TWX 910 360 5001 


EUROPE 

VECTOR INTERNATIONAL 
Research Park 

B-3030 Leuven 

Belgium 

32 (16) 20-24-96 

Telex 26202 VECTOR 


FAR EAST 

MICROSOFTWARE ASSOCIATES 
102 Plasada 

3-16-14 Minami Aoyama 
Minato-ku 

Tokyo 107, Japan 

03-403-2120 Telex 2426875 MSA 
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Circle 81 on inquiry card. 


If you're looking for 
the best prices 


Listing 1: 6502 machine-language routine to perform functions of a UART (universal 
asynchronous receiver/transmitter) for transmitting RS-232C serial data through the 
hardware modification. 


| Our savings are as big on expan- 
sion interfaces, printers, diskettes — 


everything for your TRS-80 System. 


ATARI ж 


MICROCOMPUTERS 


We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 

Most models аге in stock for 
immediate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you’re looking for the best 
prices in the U.S.A., for micro- 
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 


TOLL FREE 800-526-5313 


Computer! 


Discount 
of America 


Authorized TRS-80 dealer, store В-282, 
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parallel data at a time, we need a 
method to convert the parallel data to 
serial data. I decided to implement 
this conversion in software, instead 
of using a UART (universal asyn- 
chronous receiver/transmitter) to 
keep the system simple. The only 
things required are the software 
routine and a line driver to shift the 
TTL (transistor-transistor logic) 
voltage-level output from the Apple 
II to RS-232C levels for the Hiplot. A 
DS1488 quad line driver integrated 
circuit (see figure 1) is mounted on an 
Apple Hobby /Prototyping board and 
inserted into expansion slot 6 on the 
Apple motherboard. The Apple 
writes data to the line driver by tog- 
gling the latch circuit connected to the 
Apple game-I/O port. Accessing 
hexadecimal address C059 (“LDA 
$C059" in listing 1) causes a 1 to be 
transmitted. Accessing hexadecimal 
address C058 ("LDA $C058" in listing 
1) causes a 0 to be transmitted. (In 
RS-232C communications, any 
voltage between +5 Vand +15 Vis 
called a space and represents a “high” 
signal or a digital 0; any voltage be- 
tween —5 V and —15 V is called a 
mark and represents a “low” signal or 
a digital 1.) 


in the U.S.A. on 8000- АО 09 LDY %509 9 bits (1 start, 8 data) 
8002- 18 CL€ 
: — таты 8003- 48 РНА Save data byte 
8004- BO 05 BCS $800B 
8006- AD 59 CO LDA 5С059 Output a space 
8009- 90 03 BCC $800Е 
800B- AD 58 CO LDA 5С058 Output а mark 
800E- А9 03 LDA #$03 
8010- 48 PHA 
8011- А9 04 LDA #$04 
8013- 4А LSR қ 4 
8014- 90 FD BCC 58013 cei © БРЕ ae 
8016- 68 PLA 
8017- Е9 01 SBC #$01 
8019- DO F5 BNE $8010 
801B- 68 PLA Get data byte 
| | 801C- 6A ROR Rotate into carry bit 
MICROCOMPUTERS 801D- 88 DEY Decrement bit count 
| We have consistently offered the E. =: = 8 E boe dum io 
TRS-80 line at savings up to 20%, 8022- АР 38 CO LDA $CO58 Output a mark 
which means you can save $150 8025- A9 03 LDA #$03 
to $1500 by buying directly from 8027- 48 PHA 
Computer Discount of America. 8028- AQ 04 LDA #$04 
TRS-80 Model Il, 64K System, . M < А а Delay 1 bit time 
tne 2 - D BCC $802А 
with disc drive only $3385.00 802D- 68 PLA 
| Other TRS-80 Model II, or Model 802E- E9 01 SBC #$01 
| III computers and systems, Color 8030- рО F5 BNE $8027 | 
Computers, and Pocket Computers 8032- 88 DEY Decrement bit count 
| are in stock at similar savings. 8033- DO ED BNE $8022 Jump if more stop bits 
8035- 60 RTS 


Figure 2 on page 300 shows the flow- 
chart for the software routine that re- 
places the UART; listing 1 (above) 
shows the program with comments. 
To reduce the plotting time to a 
minimum, I decided to operate the 
Hiplot at its maximum data rate of 
9600 bps (bits per second). Executing 
the output routine loads the Y register 
with a count of nine and clears the 
carry bit. The routine then writes a 
mark (a digital 1 or a low signal) if the 
carry bit is cleared, or a space (the op- 
posite of mark) if the carry bit is set, 
and loops for a time period equal to 
the time spacing between bits. The 
routine then shifts the data so the 
most significant bit goes into the 
carry bit and checks to see if all the 
data bits have been sent. If not, it 
loops to process the next bit. Other- 
wise, it transmits 2 stop bits and 
returns to the calling program. 

Getting to the point where data can 
be transferred from the Apple to the 
Hiplot is only the first part of using 
the plotter. Since the plotter comes 
with no software, it is necessary to 
write routines which will generate 
axis systems and, if desired, alphanu- 
meric characters. 

Text contínued on page 314 


2716 (5V) $8.95|4116 2ows 3$3.50|2114L зоомз $3.75 


“CONTROL TALKER II" 


NEW! IT TALKS 
“FAST TALKERS 5-100” 


LOW DATA RATE $100 SPEECH BOARD 


* UNLIMITED SPEECH POSSIBILITIES 


110V 50/60 HZ 
32 INPUT LINES 
| SIT 

* 32 10 AMP (50V) 
OUTPUT LINES 


+ 


SINGLE BOARD 
STEPPING MOTOR 
CONTROL (UP ТО 8) 


* $100 INTERFACE * 280 BASED ^ 

* USES TEXAS INSTRUMENT TMS 5200 V.S.P. SYSTEM Ж 

* SOFTWARE VOICE DATA ASSEMBLER d orm 5% 

* 32 WORD VOCABULARY INCLUDED en 2? 

ж AUDIO АМР W/SPEAKER МОС ЧИТ T 

* ASSEMBLED AND TESTED ы E 
* 


Contro! Talker || can be used to control stepping motors, 
relays, counters, etc., and support a variety of uses 
including robotics, telephone dialer, digital access, 
security, auto drilling, measuring, counting and virtually 
unlimited applications with added speech output to advise 
of status etc. Put one to 


work for you today! 
5 5 О bu 


NEW TECHNOLOGY SPEECH PROCESSOR 
ALLOWING UNLIMITED SPEECH POSSIBILITIES 
DELIVERY FROM STOCK 


TMS-5200 VOICE SYNTHESIS PROCESSOR 3 2 о 
Chip with Data Sheet $69.00 Е 


| = T 1000 

Double Sided QUME DRIVES «бЕпамю giac, ZENER RECTIFIERS "A 
SOLID DIPPED TANTALUM 

DATATRAK 8 bs or Eb dI CAPACITORS 20% ow a 


Value Volts 1+ 25+ 100+ Part# Price 
Ami 4 À К 1N5231B 
‚15т! 3 . .26 1452398 
,22mt 1452428 
,33т! 1452458 
4?m! 1N5248B 
‘68m! 1452508 
im! 1452520 
+.5ті 1452558 


2.2гп! 

зат 1 WT 
4,7m! 1N4733A 
47m! 1N4739A 
6.8mt 1N4742A 
10тї 1N4744A 
Tom! 1№4746А 

15 т! 1№4747А 
1N4749A 


Part à Price 


ë 


СЫНЫ $540.00 


(Regularly) $808.00) 


ЕЕЗ 


CALIFORNIA 
COMPUTER SYSTEMS 


Order Qur 
Number Price 


VOLTAGE 
REGULATORS 


Part# Case Price 
75105 


78112 emi 


33m! 
47mt 
400m! 


741.5152 
7445800 . 7415153 . 
74501 . 7415154 2 
74.502 . 7415157 1. 
74.503 , 7415158 1. 
POLYESTER 741504 E | 7416160. 
4L. “ 7415161. 
CAPACITORS 744508 . 7418162, 
+ & — 10% 74.509 . 7415163 . 
TOLERANCE 50У 744510 . 74.5164 1, 
үздім 5+ 100+ 741512 : 7415166 2. 


: | UE | 

WT & АМТ CARBON FILM Ẹ im з on | тазы 85 Ü таст 
5% RESISTORS mu . 74.515 . 74.5174 
10K 100K Q022mf . Е Í 744620 . TALSUS 
Ни 166 аш : . 74521 ` 7415161 

и í p E 74522 ` 7415190 1. 

к ШК 1. Sm. : 74.526 ` 74.5191 1. 

к cag : 74152? . 7415192 1. 

tak Í Ши : r 7ALS28 ` 7415393 1. 

' 0068 mi D & š ?4LS30 5 7415194 1. 

али. : : 74532 . 7415195 1, 

a : : 7AS3 . 74L8196 . 
"S i , 74538 ` 7415197 

Sum 1 74540 . 74.5221 _ 

a | 74.542 . 7415240 1. 

Ойт. : : 74547 1. 74.5241 1. 

— ' q2 í. 74.548 1, 7415242 1. 

тт. . | 74551 ` 74L5243 1. 

EM 741554 ` 7416244 1. 

047тї 1 D s 741555 - 7465245 2. 

"Nm : : 74573 , 7415251 1. 

Зет 74.574 ` 74.5253 . 

Шо. . . 741575 | 74.8255 ` 

ee x | . 74L576 ` 74L5257 1, 

| . 741583 . 7415258 1. 

чт! o. : 3 74,585 1 7415260 . 
: 22 . 74—586 . 7415261 


.18ті { 3 { 
122} і | | 741590 . 74.5266 


74592 ` 7415272 1. 
MINIMUM ORDER PER TYPE: TUM . ‘ - 74593 . 74.5283 1. 
. : 74595 ` 74.5365 . 


5 pes—any qty 5 pack @ $.25 Зат! E, e 
Sm: 3 4 


MINIMUM ORDER PER ТҮРЕ: UY E с 
100 pes 3 
7415113 . 
Price Per 100 Pk: TRANSISTORS 7415114 . 745374 1. 
Y WT 2N2219A А 7415123 1, 7415375 . 
es iei { 74.5125 . 74.5377 1, 
р . 1 745726 . 74.5386 . 


1,000 up 1.50 d 7415132 7415380 
5,000 up 1.30 | 74LS136 . (5195 1 


10,000 up 1.10 1 : 74LS138 . 
7415139 . 83.596 1.35 
i 7415148 1. 811897 1.35 
PN2907A 2 7445151 81.598 1,35 


RRRRETRERSEERRRRR 
S888 RSE 


2032A 
32K Static MEM-450NS $560.00 
20328 


№ > 
© 
= 


32K Static MEM-300NS 640 00 
20326 
32K Static МЕМ.200М5 649 00 
2065C 


бак Dynamic MEM-200NS 569.00 
2115A 
16K Static MEM-450NS 257.00 
21168 
16K Static MEM-300NS 261.00 
2116C 


DIODES 
Switching 
1N914 12/$1.00 
18K State МЕМ-200М5 290.00 144148 12/51.00 

2116X 
16K BD only 67 00 
2200А 


ШЕ еле 110/60 386.00 SOCKETS 


LOW-PROFILE SOLDER TIN 
Part# 


SBLT 

S14LT 
516ЕТ 
S18LT 
S20LT 
S22LT 
S24LT 
S28LT 
S40LT 


CRYSTALS WIRE-WRAP SOLDER ТІМ 
(Parts Includes Parti 1+ 25+ 100+ 
frequency S8WT 
In MHZ) S14WT 
S16 WT 
Рагій Price S16WT 
S20WT 
S22WT 
S24WT 
S2BWT 
S40WT 


WIRE-WRAP GOLD 
Рагій 1+ 25+ 100+ 


Floppy Controller 320 00 
2710A 
4.Port Serial 10 279 00 
2718A 


SenalPatallel lO 290.00 
2720А 

| Рам Parallel О 200.00 
2810A 


2-80 CPU ВО 235.00 
APPLE BDS: 


Order Ош 
Number Price 
7114A 
12K RomiProm Ва. $ 6300 
7424A 


Calendar Clock Bd 103.00 
7440A 


Programmable Timer 90.00 
7470А 
AID Converter 97.00 
7490A 


GPIB IEEE 488 230 00 
7710А 
Serial Asynch Ва. 127.00 
7712А 


Serial Syncn Bd. 152.00 
7720A 
Parallel intertace Bd. 99.00 
77208 


Centronic Paraliel Interface 99.00 
78118 

Анїһтеһс Processor 

wan Diskette 329.00 
7911С 

Arithmel® Processor 

with Вот 329.00 


SERIAL PORT CARD 
WITH 4 PORTS $289 


$Y14.31818 
SY15 

SYtü 
SY1B.432 


MIN ORDER: $10.00 SHIPPING: ADD $2.00 MASTERCARD AND 
GA RESIDENTS ADD 3% SALES TAX VISA WELCOME 


MAIL ORDERS: SOUTHERN SEMICONDUCTORS INC. 
BOX 986 


LAWRENCEVILLE, GA. 30246 PHONE ORDERS: 
OEM AND INSTITUTIONAL INQUIRIES INVITED (404) 963-3699 


WITH 2 PORTS $260 
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Circle 266 on inquiry card. 


MORE FOR YOUR 
RADIO SHACK 
TRS-80 MODEL |1! 


MORE SPEED 
10-20 times faster than Level Il BASIC. 


MORE ROOM 
Compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. 


* MORE INSTRUCTIONS 
Add YOUR commands to its large instruc- 
tion set! 
Far more complete than most Forths: 
single & double precision, arrays, string- 
handling, more, 


Ж MORE EASE 
Excellent full-screen Editor, structured & 
modular programming 
Optimized for your TRS-80 with keyboard 
repeats, upper/lower case display driver, 
single- & double-width graphics, etc. 


Ж MORE POWER 
Forth ora g system 
Interpreter AND compiler 
Interna! 8080 Assembler 
(280 Assembler also available) 
VIRTUAL І/О for video and printer, disk 
and tape 
(10-Megabyte hard disk available) 


Iii FORT. 


THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL ! 


(Over 1,000 systems in use) 
MMSFORTH Disk System V1.9 (requires 1 disk 


drive & 16КВАМ)}................ just $79.95* 
MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) ........... $59.95* 


AND MMS GIVES IT 
PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can provide advise, 
modifications and custom programs, 
to fit YOUR needs. 


THE DATAHANDLER V1.1, a very sophisticated 
database management system operable by non- 
programmers (requires Disk MMSFORTH, 1 drive 
& 32K ВАМ); with manuals. ........... $59.95* 


MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MATH (L.2 BASIC ROM rou- 
tines plus Complex numbers, Rectangular-Polar 
coordinate conversions, Degrees mode, more), 
plus a ful! Forth-style 280 ASSEMBLER; plus a 
powerful CROSS-REFERENCER to list Forth 
words by block and line. All on one diskette (re- 
quires MMSFORTH, 1 drive & 16K RAM). $39.95* 


MMSFORTH GAMES DISKETTE: Real-time 
graphics and board games w/source code. іп- 
cludes BREAKFORTH, CRASHFORTH, FREE- 
WAY, OTHELLO, and TICTACFORTH (requires 
MMSFORTH, 1 drive & 32K RAM). ...... $39.95* 


FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comes with MMS. 


FORTH) separately „........,....... $15.00* 
USING FORTH — more detailed and advanced 
than above ........ dui Ьа сық p cm $25.00* 


THREADED INTERPRETIVE LANGUAGES- ad- 
vanced, excellent analysis of MMSFORTH-like 


language, жыйы FR Жы ee $18.95° 
CALTECH FORTH MANUAL — good on Forth in- 
ternal structure, ейс................. $10.00* 


PROGRAM DESIGN and CONSTRUCTION — in: 
tro to structured program, good for Forth $8.95* 


* — Software prices include manuals and re- 
quire signing of a single-system user license. 
Add $2.00 S/H plus $1.00 per additional book; 
Mass. orders add 5% tax. Foreign orders add 
20%. UPS COD, VISA & M/C accepted; no unpaid 
purchase orders, please. 


Send SASE for free MMSFORTH information. 
Good dealers sought. 


Get MMSFORTH products from your 
computer dealer or 


MILLER MICROCOMPUTER 
SERVICES (B5) 


61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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ROTATE MEXT 
DATA BIT TO 
CARRY 


CONVERT PARALLEL | 
TO SERIAL 


RESTORE | 
REGISTERS 


LOAD ¥ REGISTER, 


CLEAR CARRY 


YES 


ЗАУЕ BATA BIT 


OUTPUT MARK 


Figure 2: Flowchart for machine-language software UART in listing 1. 


Listing 2: Machine-code command generator to select a specified plotter command 
before calling the UART subroutine. à 


8038- 
8039- 
803A- 
803C- 
803F- 
8040- 
8041- 
8042- 
8043- 
8044- 
8046- 
8049- 
804A- 
804B- 
804D- 
8050- 
8051- 
8052- 
8054- 
8057- 
8058- 
8059- 
805B~ 
805E~ 
805F- 
8060- 
8062- 
8065- 
8066- 


48 
08 
A9 
20 
28 
68 
60 
48 
08 
A9 
4c 
48 
08 
A9 
4C 
48 
08 
A9 
4C 
48 
08 
A9 
4C 
48 
08 
A9 
4C 
48 
08 


70 
00 


71 
3C 


Ta 
3C 


73 
3C 


74 
3C 


75 
ЗС 


80 


80 


80 


80 


80 


80 


РНА 
РНР 
LDA 
JSR 
PLP 
PLA 
RTS 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 


#570 
$8000 


#$71 
$803C 


#$72 
#803C 


#$73 
$803C 


#$74 
$803C 


#$75 
$803C 


Save accumulator 
Save processor status 


Output 


р’ 


Jump to parallel to serial conversion 
Restore processor status 
Restore accumulator 


Return 


Output 


Output 


Output 


Output 


Output 


ча” 


ty! 


Listing 2 continued on page 302 


ee "г г шт ич ш 


b: à j Т) ү, b 


а ТА 1, í | 3, Jf |" 
| ° í 
s7 ar aye ) a: hw 


Why Not the Best? 


- 2 J| 


-— и | 


Б, bs 
aes 


ШІ |. H M rosa 


O JPR Board Piclurad Above 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K—$249 $259 
32K—$375 $395 
48K—$500 $530 
64K—$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 65 on inquiry сага, 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4МН?) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


—16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our Z8000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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NO FRILLS! 
NO GIMMICKS! 
JUST GRE AT Listing 2 continued: 


8067- лэ 76 LDA #$76 Output 'v' 
DI | 8069- 4C 3C 80 JMP $803C 
806C- 48 PHA 


MAIL ORDER ONLY |) S 5, 
806Е- А9 77 LDA #$77 Output 'w' 
8070- 4c 3c 80 JMP $803C 
8073- 48 РНА 
ATARI 800 8074- 08 РНР 
8075- AQ 79 LDA #$79 Output 'y' 
Personal ВЕ 8077- | 4C 3C 80 JMP #803С 
ystem || 807a- 48 PHA 
| 807B- 08 PHP 
NORTHSTAR 807C- А97А LDA #$7A Output 'z' 
807E- 4C 3C 80 JMP 803C 
Horizon Il 32K ' 
Horizon |І Quad 
Horizon 11 64K Listing 3: BASIC program to produce a plot of the voltage across a charging capacitor. 


10 REM MAIN PROGRAM 

12 HOME : VTAB 12 

14 PRINT "POSITION PEN IN LOWER LEFT НАМО" 

16 PRINT "CORNER. PRESS ANY KEY TO CONTINUE." 
18 GET A$ 

19 HOME 

20 GOSUB 1000 REM DRAW X,Y AXIS 

30 REM EXPONENTIAL RISE 


32 РОКЕ - 16293,0 REM SET RESOLUTION TO 200 POINTS PER INCH 
34 Z = 0 
36 CALL - 32646: FOR I = O TO 10: NEXT I REM PEN DOWN 


38 FOR I = 0 ТО 8.99 5ТЕР .005 
40 У=5* (1- EXP (- I)) REM FIND CAPACITOR VOLTAGE 
42 K= INT (200 * V) 


OKID ATA 44 IF K - Z = O THEN GOTO 90 REM NO CHANGE IN PREVIOUS POTENTIAL 
46 ТЕК - 2 < 0 THEN СОТО 60 REM POTENTIAL IS DECREASING 
Microline 80 48 FOR J = 1 TO (K - Z) REM POTENTIAL IS INCREASING 
50 CALL - 82712 REM MOVE IN +У DIRECTION 
52 NEXT J 
54 GOTO 70 


60 FOR J = 1 TO (Z - K) 

62 CALL - 32681 REM MOVE IN -Y DIRECTION 
64 NEXT J 

70 2 = K 

90 CALL - 32695 REM MOVE IN +X DIRECTION 


92 NEXT I 
569500 94 CALL - 32653 REM РЕМ UP 


799500 99 END 


300 REM "1" 


301 CALL ~ 32653: FOR I = 1 TO 8: CALL ~ 32674: Next I. 
302 CALL - 32646 
304 FORI = 1 TO8: CALL - 32702: NEXT I 
306 ЕОВТ = 1 ТО 26: CALL - 32681: NEXT I 
308 CALL - 32653 
310 FOR I = 1 ТО 8: CALL - 32667: МЕХТ Т 
i 312 CALL - 32646 
DECwriter IV 314 FORI = І TO 16: CALL ~ 32695: NEXT I 
LA34 316 CALL - 32653 
= 317 FOR I = 1 TO 8: 
TEXAS INSTRUMENT 318 FOR I = 1 TO 26: CALL - 32712: NEXT I 
319 RETURN 
idee | A am. < $0658 FOR I = l TO 8: CALL - 32667: ‘NEXT I 
: - 2 = T : = : NEXT 
Impact Printer 149900 | 322 CALL - 32646 
] І 324 FOR І = 1 TO 16: CALL - 32695: NEXT I 
| 
We'll meet or beat any advertised prices! _ 326 FOR I = 1 TO 13: CALL - 32681: NEXT I 
Most items in stock for immediate delivery. 328 FOR I = 17016: CALL - 32667: NEXT I 
Factory sealed cartons. Full manufacturer's guarantee. 330 FORI = 1 TO 13: CALL - 32681: NEXT I 
DATA DISCOUNT CENTER | 332 FORI = 1 TO l6: CALL - 32695: NEXT I 
334 CALL - 32653 
_ 135-53 Northern Blvd., Flushing, N.Y. 11354 336 FOR I = 1 TO 8: CALL - 32667: NEXT I 
innu. Dort m 337 FOR I = 1 TO 26: CALL - 32712: NEXT I 
Phone Orders Call 212-895-5577 VUES РОМА 


Listing 3 continued on page 304 
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OUR TIMING CONTROL UNIT HELPS YOUR 
COMPUTER KEEP SCORE OF TIME AND DATE. 

Power-up or power-down, your computer always 
knows the time, exactly, with Digital Pathway's Timing 
Control Unit (TCU). Even during extended power inter- 
ruptions. Rechargeable battery support makes our TCU 
immune from power failure of any kind. For as long as 
three months. And an on-board crystal-controlled 
oscillator ensures supreme accuracy. 

No matter what model computer you have, you'll 
find our TCUs offer many features that make living 
with computer timeouts less complicated. And some 
models can even be set to initiate an interrupt at a 
chosen date and time. Or at specified intervals. 

Find out how we can help make your time more 
productive. Call or write Digital Pathways today for 
more information at 1260 L'Avenida, Mountain View, 
CA 94043. Telephone (415) 969-7600. 

TWX: 910-379-5034. 


- uu wm 


*PDP-11 and LSI-11/2 


are registered trade- с — — PVT 
marks of Digital Equip- — :---- ^ - + z;* ==) 
ment Corp. Others pda. dae MAS = 


listed are trademarks, йййшшшш тшшш win жымы 


respectively, of Intel Corp., Motorola Inc., Hewlett-Packard, 
Lockheed Corp. and Computer Automatión Inc. 


*РОР-11 TCU-100 
TCU-150 
TCU-50D 
TCU-410 
TCU-68 
TCU-2100 
TGU-200 
TCU-310 
SLC-1 


*LSI-11/2 
*Multi-Bus 
“EXORcisor 
“HP 2100 
*Lockheed SUE 
*Naked Mini 

| Any Model Computer 

(RS-232/20mA) 


DIGITAL PATHWAYS 


NOW YOU'RE SAFE FROM COMPUTER 


TIMEOUTS EVEN AFTER THE POWER GOES. 


Circle 128 on inquiry card. 
^N г 


Germany: (089) 60 60 71:72 ТУ ion 


| Canada: йз an zt *:England: 403 T dis 


“ 
Aur 
ғ 


alt d ;Switzérland. 022/310587 Telex: 289191' 


Circle 36 on inquiry card. 


59 ‘GEN ERAL 


The Micro Computer General 65 


FOR USE IN: 
® OEM Industry е Laboratory 
ө University * Home 


The General is a 4.5"x6.5" single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototypingeand experimenting. 
Its compact size allows for easy integration into 
already existing equipment, and provides an 
excellent nucleus when designing new products. 

User communication is accomplished through 
the General's "Expeditor" system monitor. The 
Expeditor resides in a 2K EPROM, and features 15 
commands and 18 utility routines to facilitate 
program development. An instructional user's 
manual is provided with every unit. 


HARDWARE FEATURES 

* B085 CPU (100% software compatible with 8080) 

* 2K bytes of EPROM (containing the EXPEDITOR system 
monitor) expandable on board to 4K bytes. 

* EIA seria! port (50-19.2K baud) 

* 22 programmable ИО lines 

* Software controlled 14 bit counter and timer 

* 3 priority interrupts 

* 2 non-maskable interrupts 

* 256 bytes of programmable memory expandable on board to 
2K bytes of either STATIC Ram or CMOS Ram 

* On board data bus buffers for system expansion 

* Parallel 1/O ports available at on-board sockets 

` Address, data and control bus available at edge connector in 
addition to 6 spare pins. 

* Ample on-board prototyping space 

* Small size (4.5" x 6.5") 


SOFTWARE FEATURES 
EXPEDITOR—2K SYSTEM MONITOR 
e 15 System commands (Substitute, Move, Display, Fill, Kill 
echo, Examine registers, Insert, String search, Assemble code, 
Disassemble code, Read, Write, Binary load, ASCII load) 


e 16 Utility routines including Terminal I/O routines, Test and 
compare routines, Code check or convert 


e Download commands. Read, Binary load, ASCII load will give 
the user three different data formats of downloading data 
directly into the Ram of the computer. This will allow the userto 
develop his software on a largercomputer, then use the MCG-85 
as the "execution vehicle" of software. 


e Automatic baud rate selection 


HARDWARE & POWER REQUIREMENTS 

The General requires +5 +12 volts power supply (+12 volte 
required only for RS232 Transmitter interface) and а Terminal 
for complete system operation (Нех Keypad version will be 
available shortly). The power requiraments are +5 Volts at 500 
MA and --12 —12 at 50 MA. 


PRICING INFORMATION 

The General MCG-85 (in. .......$ 99.00 
The General MCG-85 

(assembled and tested) . ......... 135.00 
2K Expansion ROM ................ 15.00 
2K CMOS RAM.......... .-........ 50.00 
2K Expansion RAM ................ 20.00 
3 Voltage Power Supply............ 59.00 
Edge Connector .................... 6.00 
Data Bus Buffer Expansion . naos ТОВ 
Line Assembler (on 2716 EPROM) .. 35.00 
Disassembler (on 2716 EPROM) .... 35.00 
Expeditor Monitor Listings 

(Monitor Form) .................. 29.00 


Send check or money order, or charge to VISA/MASTER 
CHARGE card number. Add $4.00 for shipping and handling. 
COD fee extra. New York residents add 8% sales tax. 


* in kit form, single quantity, introductory offer good till 
June 30, 1981. Dealer inquiries invited. 


ATLANTIS COMPUTERS 
Division of Atlantis Computerized Services 
34-13 30th Avenue, Astoria, NY 11103 
(212) 728-6700 
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340 
341 
342 
344 
346 
348 
350 
352 
354 
356 
357 
358 
359 
360 
361 
362 
364 
366 
368 
372 
374 
376 


"377 


378 
379 
380 
381 
382 
384 
386 
388 
390 
392 
394 
396 
397 
399 
400 
401 
402 
404 
406 
408 
410 
412 
414 
415 
416 
420 
422 
424 
426 
428 
430 
432 
434 
436 
439 


440 


442 
444 
445 
446 
448 
450 
452 
454 
456 
457 
458 
460 
462 
464 
469 


REM "3" 


CALL 
CALL 
FOR I 
FCR I 
FOR I 
FOR I 
FOR I 
FOR I 
CALL 
FOR I 
FOR I 
RETURN 


REM " 4 и 


CALL 
CALL 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
CALL 
FOR I 


1 


= 
3 
= 
о 


f" %* M d 3 


нныненннн 
_ 
o 


Ет 
= 


FOR I = 


REM " 5" 


CALL = 


CALL 


32653: FOR I = 
32646 

` CALL 
TO 13: CALL 
TO 16: CALL 
TO 16: CALL 
TO 13: CALL 


CALL 
2653 
TO 8: CALL 
TO 26: CALL 


32653: FOR I = 


32646 
1 TO 13: CALL 
1 ТО 16: CALL 
32653 
l TO 13: CALL 
32646 
1 TO 26: CALL 
32653 
1 TO 26: CALL 
1 TO 8: CALL 


32653: FOR I = 


32646 


FOR I a 1 TO 16: CALL 
FOR I = 


FOR I 
FOR I 


FOR I = 


CALL 

FOR I 
FOR I 
RETURN 


REM ” 6" 


CALL 

CALL 

FOR I 
FOR I 
FOR I 
ROR I 
CALL 

FOR I 
FOR I 
RETURN 


REM "7" 


CALL 
FOR I 
CALL 
FOR I 
FOR I 
CALL 
FOR I 
FOR I 
RETURN 


REM "8" 


CALL 
FOR I 
CALL 
FOR I 
FOR I 
FOR I 
FOR I 
CALL 


жі 
акт 
тт 


Hl j WH dÚ tt 


FOR I = 
- 32646 


CALL 
FOR T 
CALL 
FOR I 
FOR I 


RETURN 


1 
1 
1 ТО 16: CALL 
3 
1 
1 


1 TO 13: CALL 
l TO 16: CALL 


1 TO 14: CALL 
1 ТО 16: CALL 
32653 

1 ТО 26: CALL 
1 ТО 8: CALL 


32653: FOR I 

32646: FOR I 

1 TO 26: CALL 
TO 16: CALL 
TO 13: CALL 


TO 13: CALL 
TO 8 CALL 


32653 
1 ТО 8: CALL 


1 TO 8: CALL - 32667: NEXT I 


- 32695: NEXT 
= 32681: NEXT 
~ 32667: NEXT 
- 32695: NEXT 
- 32681: NEXT 
- 32667: NEXT 


Fi EB kr oH H 


- 32695: NEXT I 
= 22712: NEXT I 


l ТО 8: CALL - 


= 32681: NEXT I 
. 32695: NEXT I 


- 32712: NEXT I 
- 32681: NEXT I 


= 32712: NEXT I 
- 32667: NEXT I: 


1 TO 8: CALL -~ 


- 32667: NEXT 
- 32681: NEXT 
- 32695: NEXT 
~ 32681: NEXT 
= 32667: NEXT 


- 32712: NEXT I 
=, 32695: NEXT I 


1 ТӨ 84 GAEL 
О ТО 10: NEXT 
- 32681: NEXT 
- 32695: NEXT 
- 32712: МЕХТ 
- 32667: МЕХТ 


Fi HB HH SI 


- 32712: ‘NEXT I 
- 32695: NEXT I 


- 32667: NEXT I 


32646: FOR I = 0 ТО 10: NEXT I 


1 ТО 16: CALL 
1 ТО 26: CALL 
32653 

1 TO 26: CALL 
1 TO 8: CALL 


32653 
1 TO 8: CALL 


32646: FOR І = 


1 TO 16: CALL 
1 TO 26: CALL 
110 16: CALL 
1 TO 26: CALL 
32653 

1 ТО 13: CALL 


1 ТО 16: CALL 
32653 

1 TO 6: CALL 
1 TO 13: CALL 


- 32695: NEXT I 
- 32681: NEXT I 


- 32712: NEXT I 
- 32667: NEXT I 


- 32695: NEXT I 
О ТО 10: NEXT 
- 32667: NEXT 
- 32681: NEXT 
- 32695: NEXT 
- 32712: NEXT 


HAHAH He ҥч 


- 32681: NEXT I 


- 32667: NEXT I 


= 32695: NEXT I 
- 32712: NEXT I 


HAHAH H 


32667: NEXT I 


RETURN 


32695: NEXT I- 


32667: NEXT I 


Listing 3 continued on page 306 


onComputing is the new McGraw- 
НИ quarterly that tells what's ahead — 
without talking over your head — in the 
1980's with personal computers. 
onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

С Personal computers in the home. 

(1 Classrooms. 

[] They bring computer music: 

O Electronic mail. 

L Robots. 

ГІ They manage your personalized 

investment. 

L] The list goes on and on in onComputing. 

If you're a beginner with personal 
computers, get the most understood 
magazine on computers, onComputing. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast- 
growing personal computer market. 


onComputing" 


EMEN 
soCon iting MEIN 
©. vun - г 


- 


E 
"HUE 
Get onto onComputing. Call 800-258-5485. 


| onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 s | 


DOMESTIC subscription rate: 
О US. 1 yr. (4 issues) @ $8.50 O Canada & Mexico, 1 yr. (4 issues) @ 510.00 


FOREIGN (to expedite service, please remit in U.S. funds drawn on а U.S. bank) 
Г] Europe(and all other countries, exceptabove), 1 Yr. @ $12.00 — surface delivery. 
O Bill Visa O BiflMasterCharge O Bill me (North America only) 


pir tion 


ent Numoer 


City State/Province? Country Code 


| 
| 
| 
3 
il 
“| 
i 
T 
i 


@onComputing. Inc. 1981 


Listing 3 continued: 


FREE 


480 REM "9" 
482 CALL - 32653 
483 FOR І = ] ТО 8: CALL - 32667: NEXT I 
COM PUTER 484 CALL - 32646: FOR I= O TO 10: NEXT I 
485 FORI = 1 TO 16: CALL - 32695: NEXT I 
| | 486 FOR І = 1 TO 26: CALL ~ 32681: NEXT I 
487 CALL - 32653 
488 FOR І = 1 TO 13: CALL - 32712: NEXT I 
FORMS КП лдір 
490 FOR І = 1 ТО 16: CALL - 32667: NEXT I 
with continuous business forms =< owe айн йы 
for small computer systems 494 FORI= 1 ТО 8: CALL - 32695: NEXT I 
j : " 499 RETURN 
Each kit contains samples, programming 500 REM "О" 
guides, flyers, prices and order forms for 502 CALL - 32653 
checks, invoices, statements, envelopes, 504 FOR I = 1 TO 8: CALL - 32695: NEXT I 
stock paper and labels to fit almost every x -— d à egens il — = 0 rias — : 
sS 17 : LL - : NEXT 
computer system. 510 FORI- 1 ТО 26: CALL - 32681: NEXT I 
e Available in quantities of 500, 1,000, 2,000 а атта гы 5% 
4,000, 6,000 516 CALL - 32653 
е Low Prices (500 checks only $32.50) 518 FOR I = 1 TO 8: CALL - 32667: NEXT I 
519 RETURN 
INVOICE io 999 END 
1000 REM Х AXIS 
1010 POKE - 16294,0: CALL - 32653 
1012 FOR I= 1 TO 50: CALL - 32712: NEXT I 
1014 CALL - 32646: FOR I = 0 ТО 10: NEXT I 
1016 FOR І = 1 ТО 1000: CALL - 34695: NEXT I 
1018 CALL - 32653 
а 1100 REM X AXIS SCALE 
о 1110 FOR I = 1 ТО 20: CALL - 32712: NEXT I 
à 1112 CALL - 32646: FOR I = O TO 10: NEXT I 
o 1114 FOR I = l TO 40: CALL - 32681: NEXT I 
а 1116 CALL - 32653 
4 1118 FOR I = 1 TO 5: CALL - 32681: NEXT I 
o 1120 POKE - 16293,0 
= 1122 GOSUB 480 
1124 POKE - 16294,0 
1126 FOR І = 1 ТО 50: CALL - 32667: NEXT I 
е FAST SERVICE — It is our policy to ship 1128 FOR I = 1 TO 38: CALL - 32712: NEXT I 
within 6 working days following our 1130 CALL - 32646: FOR I = O ТО 10: NEXT I 
receipt of your order. "s FOR I = 1 ТО 26: CALL - 32681: NEXT I 
1134 CALL - 32653 
* MONEY BACK GUARANTEE — If for any 1146 FOR І = 1 ТО 50: CALL - 32667: NEXT I 
reason you are not completely satisfied, 1148 FOR I = 1 TO 33: CALL - 32712: NEXT I 
your money will be promptly refunded. 1150 CALL - 32646: FOR I - O TO 10: NEXT I 
1152 FOR I = 1 ТО 40: CALL - 32681: NEXT I 
Fast Service by тай ог. . .PHONE TOLL FREE mer m а S —"— pm 
= : - : 
1+ 800-225-9550 1158 POKE - 16293,0 
Mass. residents 1 + 800-922-8560 1160 GOSUB 440 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 1162 POKE - 16294,0 
Please Ship FREE Kit To: CODE 460 | 1166 FOR L = 1 TO 38: CALL = 32712: NEXT I 
1168 CALL - 32646: FORI = O ТО 10: NEXT I 
бата | 1170 FOR I = l ТО 26: CALL - 32681: NEXT I 
1172 CALL - 32653 
| Сотрапу | 1174 FOR I = 1 ТО 50: CALL - 32667: NEXT I 
1176 FOR I = 1 TO 33: CALL - 32712: NEXT I 
Street 1178 CALL - 32646: FOR I = O TO 10: NEXT I 
| | 1180 FOR I = 1 TO 40: CALL - 32681: NEXT I 
City, State and Zip 1182 CALL = 32643 
| 1184 FOR I = 1 ТО 5: CALL - 32681: NEXT I 
Рһопе 1186 РОКЕ - 16293,0 
1188 GOSUB 420 
| Сотрщег таке & тоде! | 1190 POKE - 16294,0 
== Nebs 1192 FOR I = 1 TO 50: CALL - 32667: NEXT I 
[ еы! d 1194 FORI - 1 TO 38: CALL - 32712: NEXT I 
— ишн шана Шш ви т Forms 1196 CALL - 32646: FOR I = O TO 10: NEXT 1 
78 Hollis Street, Groton, Mass. 01450 1198 FOR І = 1 ТО 26: CALL = 32681: NEXT I 
A division of New England Business Service, Inc. 1199 CALL - 32653 Listing 3 continued on page 308 
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“By the time we get out of this traffic, 
my 6-month auto policy will be up 


for renewal. 


“6 months? 
Next time, call GEICO and 


get a 12-month policy." 


And they may raise my rate, too!" 


year's coverage at a low rate. With a 
choice of convenient payment plans to 
fit your budget. Up to 9 payments if 
you wish. 

And this is possible because GEICO 
tries to insure only good drivers. Good 
drivers are the best inflation-fighters 
around. You have fewer accidents. You 
cost us less. So you are one reason we 
can afford to charge you less. 

"Good" doesn't mean "perfect." 
Even good drivers may occasionally 
have an accident. That doesn't neces- 
sarily bar you from GEICO...or from 
being renewed once you're a GEICO 
policyholder. 
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If you call, you'll talk directly to a 
GEICO sales insurance counselor, not a 
salesman. So there’s no pressure. And 
no extra sales expense to inflate the 
cost. 

GEICO has been saving money for 
good drivers since 1986. Today, near! 
1,500,000 people are satisfied GEIC 
policyholders. And that makes GEICO 
the 5th largest of the more than 1,000 
i companies insuring autos in the 


GEICO has fast and efficient claim 
service with toll-free and collect-call 
telephone numbers throughout the 
U.S. So if you have to report an acci- 
dent or loss, you can call our claim 
adjusters immediately. We also have 
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over 3,500 claim representatives coun- 
trywide to assist in handling your 
claim if necessary. 


NOTE: While you're checking GEICO, why not 
find out about our rates for homeowner/renter 
and boatowner coverage. And—even if you do not 
meet GEICO's auto policy standards-you тау 
still obtain the same quality auto coverage and 
service from our affiliate, Criterion Insurance 
Company, at somewhat higher rates. Criterion 
operates in the District of Columbia and every 
state except Massachusetts, New Jersey and 
South Carolina. 


GEICO 


Where good drivers get the 
low rates they deserve. 


Call toll-free 800-841-3 000 (За.т.-9 a.m. East Coast Time) 


In Georgia call toll-free 800-342-2800 or mail coupon. No obligation. No salesman will call. 


| Employer, 


| Govt. or Military Grade- . —  _Наме you previously been insured with GEICO? О Yes О No 


Location of car if different fromaddress above: 


| Car = 1: City Stat 
| Сағ = 2: City Stat 
Car = 3: City. Stat 
Name of current insurance co. U Months Year Current Policy Expire 


- 
List all | or Marital Yrs. | Training 
drivers | F |Relation|Age| Status |Occupation| lic. | Yes | No | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 


re 
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*For accidents, violations, or license suspension, give dates and complete details, including cost of damages, оп а separate sheet. 684 
Check for information оп O Homeowners/ Renter's Insurance D Boatowner's Insurance 


Accidents 
in Past 
5 Years? 


96 of Use 
of Cars 
-— | == 


| to/from job)? 


miles. 


сант | сано | can | 


Year & Make p 


Model (Nova, b 
Granada, etc.) 


Body type: 
2/4 dr. sdn, b 
hardtop, sta. wag 


Est. Annua! > 


Mileage 

Days per week 
driven to work > 
or parking area 
One way driving } 
distance 

Is car used in 


If "yes" explain 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


L. 
GEICO and Affillates. Corporate Headquarters: Washington, D.C. 20076 


Circle 166 on inquiry card. 
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Rolodex Emulation 
Financial Records 
Real Estate Locator 


SOFTWARE TO GO 


THE EVANS BUSINESS SYSTEM: 


Catalogs 


$1480.00 
$1645.00 
$1780.00 


(ПОЛО! instrument 


FROM COMPUTERS TO 


A six pen plotter option is now available for shipment with the Houston 
Instrument DMP series of plotters. Now you can produce graphs or charts 
in black, red, blue, green, violet, orange and optional brown. With the 
addition of the $395 six pen option, the DMP-2 through the DMP-7 series 
of plotters, becomes the only line of multi-color plotters starting under 


Digital plotters for the Apple, Atari, РЕТ, PMC-80, TRS-80 or other systems 
with RS-232C or Centronics data source. 


The Houston instrument Н! PAD Digitizers for the Apple, Atari, PET, PMC- 
80, ТК$-80 or other systems with RS-232C or Centronics data source. The 
Н PAD Digitizer is an input device that converts graphic information into 
digital values. The Н! PAD comes completely assembled and ready to use, 
with an RS-232C and parallel interface integrated for convenient in- 
terfacing to your minicomputer or microcomputer based system. It is 
priced at only $795.00, 


presents 


USE THE BUSINESS SYSTEM FOR: 


Lab Test Results 
Bibliographies 


Names and Addresses 


COMPUTERS TO GO 
(a division of C.T.G Corp.) 
2000 Guadalupe Austin, TX 78705 
(512) 472 8926 9A.M.-10 P.M., M.-Sat. 


DEALER INQUIRIES INVITED 


Circle 376 on inquiry card. 


RETRIEVAL TIME: Average less than 5 seconds for any of 1000 records. 
NUMBER OF FIELDS: defined by user. RECORD LENGTH: Defined by 
FILE SIZE: Determined by record length and disk capacity. 
Keyfield(s) : Specified by user. 


INTRODUCTORY OFFER 


You can get the EVANS BUSINESS SYSTEM software package for $99.95, 
or $15.00 for a demo copy (creditable towards the package purchase.) 
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DMP-6 
ОМР-7 


а user-definable data-management 
system emphasizing rapid access to individual records for the APPLE Il. 
Requires 48K, 1 disk drive, ROM or RAM Applesoft. (written by Al Evans) 


Fantasy Game Characters 
Any Application Requiring 
Fast, Cross-referenced 
Random Access to Formatted 


Listing 3 continued: 


1200 
1202 
1204 
1206 
1208 
1210 
1212 
1214 
1216 
1218 
1220 
1222 
1224 
1226 
1228 
1230 
1232 
1234 
1236 
1238 
1240 
1242 
1244 
1246 
1248 
1250 
1252 
1254 
1256 
1258 
1260 
1262 
1264 
1266 
1268 
1270 
1272 
1274 
1276 
1278 
1280 
1282 
1284 
1286 
1288 
1290 
1292 
1294 
1296 
1298 
1300 
1302 
1304 
1306 
1308 
1312 
1314 
1316 
1318 
1320 
1322 
1324 
1326 
1328 
1330 
1332 
1334 
1336 
1338 
1340 
1342 
1344 
1346 
1348 


FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
POKE 
GOSUB 
POKE 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
POKE 
GOSUB 
РОКЕ 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
POKE 
GOSUB 
POKE 
FOR I 
FOR I 
CALL 
EUR I 
CALL 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
POKE 
GOSUB 
POKE 
FOR I 
FOR I 
CALL 
FOR I 


сон 
— 


1 T6 50: 
1 TO 33; 


32646: 


1 TO 40: 


32653 


1 TO 5: 
16293,0 


400 


~ 16294,0 
1 TO 50: 
1 TO 38: 


- 32646: 


1 TO 26: 


= 32653 


1 789 50: 
1 6 39: 


32646: 


1 ТО 40: 


32653 


1 TO 5: 
- 16293,0 


380 


- 16294,0 
1 TO. 50; 
l TO 38: 


32646: 


l Ta 26: 


32653 


1 ТО 50: 
1 ТО 33: 


32646: 


1 ТО 40: 


32653 


1 ТО Б: 
16293,0 


360 


- 16294,0 
1 TO 50% 
1 TO 38: 


32646: 


1 то 26: 


32653 


1 TO 50: 
1 TO 33: 


32646: 


1 ТО 40: 


32653 


1 TO 5: 
12394,0 


340 


- 16294,0 
= 1 TO 50: 
= ] ТО 38: 


FOR I = 


FOR I 
CALL 
FOR I 
CALL 
КОЕ I 
POKE 
GOSUB 
POKE 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR, Т 
FOR I 
CALL 
FOR I 
CALL 


æ 


32646: 


l TO 26: 
1 ТӘ 50 
1 тО 33: 


32546: 


1 TO 40: 


32653 


1 TO Be 
16293,0 


320 


- 16294,0 
1 О 30: 
1 TO 38: 


32646: 


1 то 26: 


32653 


1 ТО 50: 
1 TO 33: 


32646: 


1 TO 40: 


32653 


CALL 
CALL 


FOR I 


CALL 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 


CALL 
CALL 


FOR I 


CALL 
CALL 
CALL 


FOR I 


CALL 


CALL 


CALL 
CALL 


FOR I 


CALL 


CALL 
CALL 


FOR I 


CALL 


- 32667: 
= 32712: 
0 TO 10: 
- 32681: 


- 32681: 


32667: 
32712: 
TO 10: 
32681: 


32667: 
32712: 
TO 10: 
32681: 


- 32681: 


32667: 
32712: 
TO 10: 
32681: 


32667: 
32712: 
TO 10: 
32681: 


~ 32681: 


32667: 
32667: 
TO 10: 
32681: 


32667: 
32712: 
TO 10: 
32681: 


- 32681: 


32667: 
32712: 
TO 10: 
32681: 
32667: 
32712: 
TO 10: 
32681: 


- 32681: 


32667: 
32712: 
TO 10: 
32681: 


32667: 
32712: 
TO 10: 


- 32681: 
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NEXT I 
NEXT I 
NEXT I 
NEXT Т 


NEXT I 


NEXT 
NEXT 
NEXT 
NEXT 


H H H H 


NEXT 
NEXT 
NEXT 
NEXT 


H H H H 


NEXT I 


NEXT 
NEXT 
NEXT 
NEXT 


HH H H 


NEXT 
NEXT 
NEXT 
NEXT 


H H H H 


NEXT I 


NEXT 
NEXT 
NEXT 
NEXT 


H H H H 


NEXT 
NEXT 
NEXT 
NEXT 


H H H H 


NEXT I 


NEXT 
NEXT 
NEXT 
NEXT 
NEXT 
NEXT 
NEXT 
NEXT 


HH H H H H H H H 


NEXT I 


NEXT 
NEXT 
NEXT 
NEXT 


H H H H 


NEXT 
NEXT 
NEXT 
NEXT 


нннғн 


Circle 419 on inquiry card. == 


COMPUTERS-TERMINALS-MODEMS! 


MODEMS AND COUPLERS 


Connect your Apple, TRS—80 or an y other computer or terminal fo the phone lines! 


Penril 
300/4200 


Penril 300/4200—Bell 212A style . $799 
Bell 212A style. 1200 baud and 300 baud. Manual origi- 
nate, auto-answer. Full duplex. RS232. Direct connect 
to phone lines via RJ11C standard extension phone 
voice jack. 1 year warranty. 


Digital Equipment Corporation 


DEC VT100 


‚ DEC УТ100 ... $4668 
Detachable keyboard. Separate numeric keypad with 
function keys. Business forms character set. Reverse 
video. Selectable double-size characters. Bidirectional 
smooth-scrolling. 80 cols or 132 cols. Split screen. Set- 
table tabs. Line drawing graphic characters. Status line. 
Key-Click. 


HARDCOPY TERMINALS. 


Teletype 
Model 43 


Teletype 
Corporation 


Teletype Model 43 KSR with RS232 
and Connector Cable ..... — .. $999 


30 CPS. Dot matrix. 132cols. True descenders on lower 
case. Excellent print quality for dot matrix printer. Pin 
feed. 


NEC Corporation 
NEC Spinwriter 5510 & 5520 


5520 KSR Spinwriter 

55 CPS. Impact printer. Selectric print quality. Change- 
able printfonts. 110, 300 and 1200 baud data rate. Nu- 
meric keypad. Friction and tractor feed. 

5510 Spinwriter 

55 CPS. Impact printer. Selectric print quality. Change- 
able printfonts. 110, 300 and 1200 baud data rate. Fric- 
tion and tractor feed. 


U.S. Robotics 
USR-330A 


КС D 5} Bell 103/113 style 


| USR-330D 


Bell 103/113 style 


USR-330D $339 
Bell 103/113 style. 330 baud. Manual originate, auto- 
answer. Half/full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11C standard extension 
phone voice jack. 


Same as USR-330D but includes auto-dial capability. 
CRT's Perkin-Elmer 
Corporation 


Perkin-Elmer Superowl 1254 ...... ‚... 94564 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re- 
mote control of all options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar- 
ent mode. 


^ & PRINTERS 


DEC LA120 


Digital Equipment 
Corporation 


DEC LA120... $2388 


180 CPS. Dot matrix. Upper/lower case. 1K buffer. De- 
signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus- 
table character sizes including double sized characters. 
Settable horizontal and verticaltabs. Top-of-form capa- 
bility. RS232. 


Perkin-Elmer 
Corporation 


Pussycat 650/655 
CRT Screen Printer 


650/655 Pussycat CRT Screen Printer. $899 
100 CPS. Extremely compact and quiet. 110 to 9600 
baud rate. 2K buffer. Ideal for producing rapid, reliable 
hardcopy of yaur CRT screen display. Can be added to 
any CRT with our interface option. 


U.S. Robotics 


The 

Phone Link 
Acoustic 
Modem 


Bell 103/113 style 

300 baud. Sleek, low profile. Originate and answer cap- 
ability. Half/full duplex. Self-test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15 oz. 


Perkin- Elmer Corporation | 
ч Bantam 5508 .... 5694 


| Compact. Silent. Upperntower 
case. 80th col. wrap-around. 
Bell. Integrated numeric pad. 
Printer port. Transparent 
mode. Editing features. 
Tabbing. 
Bantam 550E...5755 
ь Same as 5508 plus 
separate numeric key- 
= . pad and cursor direction 
m keys. 
Bantam S906... eoo comae т” ‚ $879 
Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 


| fields, blinking fields. 
| 550 Options 


20mA Current Loop Interface ........ 
Non-Glare Screen 


2nd page of memory (550$ only).. $400 


Digital 
Equipment 
Corp, 


30 CPS. Dot matrix. Upper/lower case. 4 character 
sizes. Up to 217 cols per line. 6 lines per inch settings. 
Friction feed. Settable tabs. RS232. 


БЕС-ШАВДАЯ ............... а. $1095 
30 CPS. Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top-of-form capability. 


Options for LA34AA and LA34DA 

Tractor Feed Mechanism 

Numeric Keypad w/ Function Keys .. $69 

Pedestal...... l——n" s . 

Paper Out Sensor 

APL Capability with APL Keycaps .. 

2K Buffer with Text Editor and 1200 Baud 
Communications Capability $499 


Leasing rates and lease/purchase plan information is available on request. 


All equipment is shipped with a 40 day money back guarantee. 


We offer full service, on site maintenance plans оп all equipment. 


U.S. ROBOTICS inc. 


203 N УУАВАЗН SUITE 1718 CHICAGO, ILL БОБО! 


All equipment in stock 


SALES 


SERVICE 


GENERAL OFFICES 


(312) 346-5650 
(ШІ) 346-565! 
(319) 7233-0497 
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HOBBYWORLD 
ELECTRONICS, INC. 


19511 Business Center Drive, Dept B-5 
Northridge, California, 91324 


MAY SPECIALS 


16K Memory $29.00 


Add-On 
for TRS-80,9 Apple® апа Exidy® 


Everything you need to upgrade your system. 


(Includes Shipping) 


Cat No. Description 
1156 For the TRS-80 Keyboard Unit 
1156A For TRS-80 Exp. Interface (prior 

to 4/1/79) 
1156B For the TRS-80 Exp. Interface 

(after 4/1/79) | 
1156С Apple II | 
11560 Exidy Sorcerer 


Verbatim Diskettes 
LP тігісі , $26.00/Box 


(Includes Shipping) 
5 


Te 
NL tA) A a. 


яу 652252. 


а: 


Datalife Formula 
е Single Sided, 


l x 3 Double Density 


10 Diskettes per Box 


Cat No. Description Use for 

1147 Soft Sector TRS-80, Apple, ATARI 
1148 10 Hole, Hard Sector North Star 

1149 16 Hole, Hard Sector Micropolis 


HOW TO ORDER 


Order by phone or by mail. Pay by check, 


Visa, MasterCard, or C.O.D. (C.O.D. add 
$1.40 add’l.) Charge orders: Include Card 
No. and Expiration Date. 


Toll Free (outside Calif): 
(800) 423-5387 


Calif & Outside (SA: 
(213) 886-9200 


Watch for our new name, HW ELECTRONICS, 
appearing in our ads next month. 

We've changed our name because at HW, 
computers are more than just a hobby. 


Circle 185 on inquiry card. 


Listing 3 continued: 


1350 
1352 
1354 
1356 
1358 
1360 
1362 
1364 
1366 
1368 
1370 
1312 
1373 
1374 
1376 
1378 
1380 
1381 
1382 
1384 
1386 
1388 
1390 
1392 
1394 
1396 
1398 
1400 
1402 
1404 
1406 
1408 
1410 
1412 
1414 
1416 
1418 
1420 
1422 
1424 
1426 
1428 
1430 
1432 
1434 
1436 
1438 
1440 
1442 
1444 
1446 
1448 
1450 
1452 
1454 
1456 
1458 
1460 
1462 
1464 
1466 
1468 
1470 
1472 
1474 
1476 
1478 
1480 
1482 
1484 
1486 
1488 
1490 
1492 


FOR I = 1 ТО 5: CALL 
POKE - 16293,0 

GOSUB 300 

POKE - 16294,0 

FOR I = 1 ТО 50: CALL 
FOR I = 1 ТО 38: CALL 
CALL - 32646: FOR I = 
FOR I = 1 TO 26: CALL 
CALL - 32653 

FOR I = 1 ТО 50: CALL 
FOR I = 1 TO 37: CALL 
CALL - 32646: FOR I = 
REM Y AXIS 

FOR I = 1 to 700: CALL 
FOR I = 1 to 13: CALL 
CALL - 32646: FOR I = 
FOR I = 1 ТО 26: CALL 
CALL - 32653 

РОКТ = 1 ТО 44: CALL 
FOR I = 1 ТО 43: CALL 
РОКЕ - 16293,0 

GOSUB 400 

POKE - 16294,0 

FOR I = 1 ТО 6: CALL 
FOR Т = 1 ТО 10: CALL 
CALL - 32646: РОКІ = 
FOR I = 1 TO 40: CALL 
CALL - 32653 

FOR I = 1 ТО 50: CALL 
FOR I = 1 ТО 33: CALL 
CALL - 32646: FOR I = 
FOR I = 1 TO 26: CALL 
CALL - 32653 

FOR I = 1 TO 44: CALL 
FOR I = 1 ТО 43: CALL 
РОКЕ - 16293,0 

GOSUB 380 

РОКЕ - 16294,0 

РОВ I = 1 TO 6: CALL 
FOR I = 1 ТО 10: CALL 
CALL - 32646: FORI = 
FOR I = 1 ТО 40: CALL 
CALL = 32653 

FOR I = 1 ТО 50: CALL 
FOR I = 1 ТО 33: CALL 
CALL - 32646: FORI = 
FOR I = 0 ТО 26: CALL 
CALL - 32653 

FOR I = 1 ТО 44: CALL 
РОК I = 1 ТО 33: CALL 
РОКЕ - 15293,0 

GOSUB 

POKE - 16294,0 

FOR I = 1 TO 6: CALL 
FOR I = 1 TO 10: CALL 
CALL - 32646: FORI - 
FOR I = 1 TO 40: CALL 
CALL - 32653 

FOR I = 1 ТО 50: CALL 
FOR I = 1 to 33: CALL 
CALL ~ 32646: РОКІ = 
FOR I = 1 ТО 26: CALL 
CALL - 32653 

FOR I = 1 ТО 44: CALL 
FOR I = 1 TO 43: CALL 
РОКЕ - 16293,0 

GOSUB 340 

РОКЕ - 16294,0 

FOR I = 1 ТО 6: CALL 
FOR I = 1 ТО lO: CALL 
CALL - 32646: FORI = 
FOR I = 1 ТО 40: CALL 
CALL - 32653 

FOR Т = 1 ТО 50: CALL 


- 32681: NEXT I 
- 32667: NEXT I 
- 32712: NEXT I 
О ТО 10: NEXT I 
- 32681: NEXT I 
- 32681: NEXT I 
= 32681: NEXT I 
О ТО 10: NEXT I 

= 32712: NEXT I 
~ 32667: NEXT I 
О TO 10: NEXT I 
- 32695: NEXT I 
- 32681: NEXT I 
- 32667: NEXT I 

- 32681: NEXT I 
- 32695: NEXT I 
О TO 10: NEXT I 
~ 32695: NEXT I 
~ 32681: NEXT I 
- 32667: NEXT I 
О TO 10: NEXT I 
- 32695: NEXT I 
- 32681: NEXT I 
~ 32667: NEXT I 

- 32681: NEXT I 
- 32695: NEXT I 
0 ТО 10: МЕХТІ 
- 232695: NEXT I 
- 32681: NEXT I 
~ 32667: NEXT I 
О ТО 10: NEXT I 
- 32695: NEXT I 
- 32631: NEXT I 
- 32667: NEXT I 

- 32681: NEXT I 
- 32695: NEXT I 
О ТО 10: NEXT I 
= 32695: NEXT I 
- 32681: NEXT I 
- 32667: NEXT I 
О TO 10: NEXT I 
- 32695: NEXT I 
- 32681: NEXT I 
- 32667: NEXT I 

- 32681: NEXT I 
- 32695: NEXT I 
О ТО 10: NEXT I 
— 32695: NEXT I 
- 32681: NEXT I 
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ALL THESE FEATURES... 
IN THIS SMALL SPACE... 


AT THIS LOW PRICE! 


Greater computer power . . . fewer separate 
components . . . larger capability . . . simpler to | 
operate . .. modular maintenance . . . || 


These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer . . . plus 
unsurpassed reliability...plus 12-month warranty on all PC boards. 

Its highly reliable, industry-standard МЕЕ drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80™ microprocessor-based 
system to our 16 ВІТ microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-100 can grow 
to fit them. 

The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 


QUASAR DATAS QDP-100 
COMPUTER SYSTEM. 


Quasar 
Computer 
raten 
18" wide 
16%” deep 
11” high 


Complete systems available 


2-80 is a trademark of Zilog Corp. 


CP/M and MP/M 
are trademarks of Digital Research Corp. 


S 


I % —— 


— = 


Phone: 216/526-0838 / 526-0839 
Circle 341 on Inquiry card. Telex: 241596 


ly 
Ñ 


| 
Y 
5 
Ч 
; 
W 


| 


AVE!s 


WITH DSC’S 
10% CLUB 


YOU CAN BUY HARDWARE, AT 10% ABOVE 
we WHOLESALE 
JOIN NOW: $15.00 ANNUAL MEMBERSHIP 
FEE INCLUDES $10.00 CREDIT TOWARD 
FIRST PURCHASE AND PRICE LIST OF 
EJ PRODUCTS 


TERMS — PREPAYMENT, CASH, CERTIFIED CHECK. M.O; М.С. 
AND VISA ADD 4%; F.O.B. ORIGIN 
MANUFACTURER'S WARRANY 510000 MIN. PURCHASE 


COMPUTERS 

INTERTEC SB 64K $2640. 
QD 64K 2990. 
ZENITH 289/48K 2204. 
TRS-80 MOD I! 64K 3350. 
TRS-B8OMODIN16K $854. 
32K 2DR. 2100. 

Pas 2782. 


Apple II & И + 16K 1141. 


DRIVES — INC. P.S. & ENC. 
2 DR. CABLE 25. 


8" CDC FOR MOD II 749. 
MPI40TK 1 SIDE 285. 
80TK 1 SIDE 379. 
40TK2 SIDE 379. 
80TK2SIDE 499. 


LOBO/APPLE/CONT3. 3495. 
ADDITIONAL DRIVE 434. 
TANDON 40K 1SIDE 270. 


80 TK1SIDE 365. 
40 TK2SIDE 365. 
80 TK 2SIDE 455. 
PRINTERS — ““ІМС. TRACTORS 
** NEC — 5510 2530. 
^" 5530 2530. 
**C.ITOH—25CPS 1477, 
"DIABL O 630 2184. 
1640 RO 2509. 
1650RO 2656. 
1650K SR 2932. 
CABLES іт. 35. 
EPSON MX70 409. 
MX80 485. 
CENTRONICS 737-1 696. 
T1810 BASIC/SER 1480. 
810 W/VCC & 
ASCII/SER 1943. 
810 VFC & CP/ 
PARALLEL 1716. 
820KSR BASIC 1722. 
825 RO LOADED/ 
75CPS 1341. 
PAPERTIGER460G 1111. 
АМАОЕХ 9500 1287. 


9501 1287. 
2K BUFFER/INST. 70. 
OKIDATA MICROLINE 


80 418. 
82 617. 
83 920. 
TRACTORS 99. 
TERMINALS — HAZELTINE 
1410 715. 
1420 787. 
1500 837. 


1024. 
1202. 
1028. 


ACCESSORIES 


1510 
1520 
1552 


D-CATMODEM 150. 
LEXICON MODEM 129. 
16K RAM-4116 29. 
TRS-80 EXP. INT. 248. 


CALL FOR PRICES ON ITEMS NOT LISTED 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
жым кән шы A (522 ee aem Lum as 


| WANT ТО JOIN NOW. 


NAME 


5ТНЕЕТ 


СІТУ STATE = = ZIP м 


СНАЯСЕ O MASTER СНС. OVISA E 


B eoo * 


ГЫ EXPIRATION DATE 


Ш DISK SUPPLY Co. 


SUITE 439. 1115. OLIVE ST.. MEDIA, PA 19063 
{215} 461-5437 


312 May 1981 © BYTE Publications Inc 


Listing 3 continued: 


1494 
1496 
1498 
1500 
1502 
1504 
1506 
1508 
1510 
1512 
1514 
1516 
1518 
1520 
1522 
1524 
1526 
1528 
1530 
1532 
1534 
1536 
1538 
1540 
1542 
1544 
1546 
1548 
1550 
1552 
1554 
1556 
1558 
1560 
1562 
1564 
1566 
1568 
1570 
1572 
1574 
1999 


Figure 3: Sample plot of results obtainable with the information included т this article. 


FOR I = 1 ТО 33: CALL = 32667: NEXT I 
CALL ~ 32646: FOR I = O то 10: NEXT I 
FOR Т = 1 ТО 26: CALL = 32695: NEXT I 
CALL - 32653 
РОВ I = 1 TO 44: CALL - 32681: NEXT I 
FOR I = 1 ТО 43: CALL - 32067: NEXT I 
POKE - 16293,0 
GOSUB 320 
POKE - 16294,0 
FOR I = 1 TO 6: CALL = 32681: NEXT I 
FOR I = 1 ТО 10: CALL - 32695: NEXT I 
CALL - 32646: FOR I = O ТО 10; NEXT I 
FOR Т = 1 ТО 40: CALL - 32695: NEXT I 
CALL - 32653 
FOR I = 1 ТО 50: CALL = 32681: NEXT I 
FOR I = 1 ТО 33: CALL - 32667: NEXT I 
CALL ~ 32646: FOR I = O TO 10: NEXT I 
FOR Ix 1 ТО 26: CALL ~ 32695: NEXT I 
CALL - 32653 
FOR Т = 1 ТО 44: CALL ~ 32681: NEXT I 
FOR I = 1 ТО 43: CALL - 32667: NEXT I 
POKE - 16293,0 
GOSUB 300 
POKE - 16294,0 
FOR I= 1 ТО 6: CALL - 32681: NEXT I 
РОВ Т = 1 ТО 10: CALL = 32695: NEXT I 
CALL - 32646: FOR I = O ТО 10: NEXT I 
FOR I = 1 ТО 40: CALL - 32695: NEXT I 
CALL - 32653 
FOR I = 1 ТО 50: CALL - 32681: NEXT I 
FOR I = 1 ТО 33: CALL ~ 32667: NEXT I 
CALL - 32646: FOR I = O ТО 10: NEXT I 
FOR I = 1 ТО 26: CALL - 32695: NEXT I 
CALL - 32653 
FOR Т = 1 ТО 26: CALL - 32667: NEXT I 
FOR Т = 1 ТО 100: CALL - 32681: NEXT I 
CALL - 32646: FOR I = O ТО 10: NEXT I 
FOR I = 1 ТО 26: CALL ~ 32695: NEXT I 
CALL - 32653 
FOR І = 1 TO 13: CALL - 32667: NEXT I 
FOR I = 1 ТО 50: CALL - 32712: NEXT I 
RETURN 

ü 


MULTI-USER OASIS 


HAS THE FEATURES PROS DEMAND. 


Computer experts 


(the pros) usually have big 


computer experience. 


That's why when they shop 


system software for 280 
micros, they look for 
the big system features 


they're used to. And that's 


why they like Multi-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 


to change the same record 


at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these ТЕ wq 

For example: normally 
all users сап view а 
particular record at the 
same time, But, if that 
record is being updated 
by one user, automatic 


record locking will deny all 


other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gets on 


your system and whatthey | 
do once they're on itisthe 
essence of system security. 


Without this control, 
unauthorized users could 


access your programs and 
data and do what they like. 


A frightening prospect 
isn't it? 
And multi-users 
can multiply the problem. 
But with the Logon, 


Password and Privilege 
Levelfeatures of Multi-User 


| OASIS, a system manager 


can specify for each user 

which programs and files 

may be accessed— 

and for what purpose. 
Security is further 

enhanced by User 


Accounting — a feature that 
ets you keep a history 


of which user has been 
logged on, when and 


for how long. 


Pros insist on these 
security features. 
OASIS has them. 


EFFICIENCY: 
RE-ENTRANT BASIC 


A multi-user system 
is often not even practical 
on computers limited 


to 64K memory. 


OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 


READ WHY. 
(THEN COMPARE.) 


OASIS IS AVAILABLE FOR 

SYSTEMS: Altos; Compucorp: Сготетсо: 
Delta Products; Digital Group; Digital 
Microsystems: Dynabyte: Godbout: IBC: 
Index: Intersystems: North Star; Onyx: 

SD Systems: TRS 80 Mod и; Vector 
Graphic; Vorimex 


memory is needed. Even 

if you have more than 64K, 

your pay-off is cost saving 

and more efficient use 

of all the memory you have 

available— because it 

services more users. 
Sound like a pro feature? g 


CONTROLLERS: Bell Controls: Cameo: 
Corvus: Konan: Micromation: Micropolis: 
Tarbell: Teletek: Thinkertoys; X Comp. 


Write for complete. 
free Application Software Directory. 


PLEASE SEND ME: 


It is. And OASIS has it. k, г Xm 
Ë Product Manual Only 
ANDLOTS MORE... ee Ем 


ü 
EXEC Language; 
File Management; 


B peer Pecans: 
Multi-User OASIS supports g Рич Spocier: 


eneral Text 


as many as 16 terminals N S. $17.50 
andcanruninaslittleas в  MUtT-osen 159 
56K memory. Or, with ü fe AL АА 15.00 
bank switching, as much В REENTRANT BASIC ` - 

as 784K. n DEBUGGER " 15.00 


Multi-Tasking lets each Ë 
user run more than one 
job at the same time. 

And there's our BASIC— p я 
acompiler, interpreter and € 
debugger all in one. du oou saa 
An OASIS exclusive. 

Still more: Editor; Hard в 
& Floppy Disk Support; р 
Keyed (ISAM), Direct & 7 = 
Sequential Files; Mail-Box; B 


(Terminal Emulator; 
File Send & Receive) 


DEVELOPMENT PACKAGE 
(Macro Assembler; 
Linkage Editor; 


Debugger) 25.00 


15.00 


Assembiy Language; 
Converters; File 
Recovery: Disk Test: 
File Copy fram 


other OS; etc.) 15.00 


15.00 


Scheduler: spooler: В E d. 

———————'É———-!!A4€—€ о ove 

S UST eae MUS SERA NE: 
Ourdocumentationis Ë ! 


recognized assome of the l ғи sont 15.00 


best, most extensive, in the ,. 7989-45! 74 
industry. And, ofcourse, ж 
there's plenty of § Order OASIS from: 
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Send your order today. в STREET (NO BOX =] 
g CITY 

STATE 2 


Т AMOUNT $ _ _ 
(Atlach system descriplion; 
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MTI stocks ‘em all 


for faster delivery. 


No hidden charges. Prices include delivery. 
Ask about our " QED” discounts. 
VISA and MasterCard orders accepted. 


VIDEO TERMINALS 


VT100 DECscope 

VT 132 DECscope 

ADM-3A (dumb terminal) 

АОМ-ЗА+ (dumb terminal) 

ADM-5 (dumb terminal) 

ADM-31 (2 page buffer) 

АОМ-42 (8 page buffer avail.) ............ 
1410 (Hazeltine dumb terminal) 
1420 (dumb terminal) 

1421 (Consul 580 & ADM-3A comp.) 
1500 (dumb terminal) 

1510 (buffered) 

1520 (buffered printer port) 

1552 (VT52 compatible) 


GRAPHICS TERMINALS 
VT100 with graphics pkg. ................. 
АОМ-ЗА with graphics pkg. ............... 
ADM-3A+ with graphics pkg. ............. 


300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV 
LA34-AA DECwriter IV 
LA36 DECwriter 11 
Teletype 4310 
Teletype 4320 
Diablo 630 RO 
Diablo 1640 KSR 
Diablo 1650 KSR 
TI 743 (portable) 
TI 745 (port/built-in coupler) 
TI 763 (port/bubble memory) 
TI 765 (port/bubble/b.i. coupler) 
600 BAUD TELEPRINTERS 
ТІ 825 RO impact 
TI 825 KSR impact 
TI 825 RO Pkqg.................................. 
E o ae 1795 


1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) ................... 2295 
LA 120-AA DECwriter ІІІ (forms рКа.) 2095 
LA 180 DECprinter I 2295 
TI 783 (portable) 
TI 785 (port/built-in coupler) 
TI 787 (port/internal modem) 
TI 810 RO impact 
p Jo p ЧЕРИРМИИИРИКЕНИНКЕНЕ 
ТІ 820 КӨН impact 


HL blo. II ES 
TI 820 RO Pkg. 


2400 BAUD 
Dataproducts M200 (2400 baud) 2595 


DATAPRODUCTS LINE PRINTERS 
B300 (300 LPM band) 
B600 (600 LPM band) 
2230 (300 LPM drum) 
2260 (600 LPM drum) 
2290 (900 LPM drum) 
ACOUSTIC COUPLERS 
A/J A242-A (300 baud orig.) .............. 
А/. 247 (300 baud orig.) .................... 
A/J А0342 (300 baud orig./ans.] ........ 
A/J 1234 (Vadic compatible) 
А/Ј 1245 (300/1200 Bell comp.) ........ 
MODEMS 
СОС 103A3 (300 baud Bell) 
GDC 202S/T (1200 baud Bell) 
GDC 212-A (300/1200 baud Bell) 
A/J 1256 (Vadic compatible) 
A/J1257 (triple modem w/phone) 
CASSETTE STORAGE SYSTEMS 
Techtran 816 (store/forward) 
Techtran 817 (store/for/speed up) 
Techtran 818 (editing) 
Techtran 822 (dual) 
MFE 5000 (editing) 


FLOPPY DISK SYSTEMS 
Тесімгап 950 (store/forward) 
Techtran 951 (editing) 


mti 


“Т 


(EX Y) 


(+X Y) 


VECTOR NOTATION 


COMMAND 


CHARACTER 


HEXADECIMAL 
ADDRESS 


Table 1: Chart of plotter pen-movement commands and the 
vector notation associated with each command. 


Text continued from page 298: 


START 


iP? 
| CORNER 


DRAW ANO LABEL 

X AXIS 

DRAW AND LABEL 
Y AXIS 


CALCULATE 
CAPACITOR 
VOLTAGE 


PLOT VOLTAGE 


ALL 
POINTS 
PLOTTED 

2 


Table 1 shows plotter commands 
and the vector notation associated 
with each. Listing 2 on page 300 is a 
machine-language routine that gener- 
ates the specified command charac- 
ters. To execute a given command, a 
jump is made to the appropriate hexa- 
decimal address, where the proper 
character is loaded into the ac- 
cumulator. A call is then made to the 
parallel-to-serial subroutine, where 
the command character is transferred 
from the computer to the plotter. 

Results with the digital plotter have 
been encouraging. Figure 3 on page 
312 shows an actual plot made on the 
plotter. A #0 Rapidograph pen was 
used to produce a high-quality plot. 
The plot is a simulation of the voltage 
drop across a capacitor that is placed 
in series with a resistor and a fixed 
voltage source. Figure 4 shows the 
flowchart of the program, and listing 
3 beginning on page 302 shows the 
program with comments. 

At present, the Apple II and Hiplot 
digital plotter are being used for 
several projects that include the spec- 
tral analysis of breath sounds, muscle 
voltages, and neural characteristics. 


The two units working together pro- 
vide a low-cost, high-quality record 
of the analysis of scientific data. м 


Applications Specialists & Distributors 
| Great Neck, New York/ Cleveland, Ohio, 


N.Y.: 516/482-3500 & 212/895-7177 
800/645-8016. Ohio: 216/ 464-6688 


Figure 4: Flowchart for the BASIC pro- 
gram used to produce figure 3. 
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OSM's ZEUS multiprocessor computer system delivers main frame performance for one to 64 users— 
performance impossible in a single processor micro! We start with the S100 bus and mount a 


Z80A as master processor to control the shared resources of disk and printer. Then we add a separate 
single board Z80A processor for each user (no bank switching!) so ZELIS can grow any time from а 
single user to many with no changes in programs or files. And each user is independent of reset or 


program crash in other users. 


OSM's MUSE operating system —the Multi User System Executive— is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console I/O and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul- 
taneous update to the same record by different users. We designed MUSE from the start for multi-user 
data base environments—yet MUSE is CP/M* compatible! 


Check the other 
multi-processors! 


Check the hardware! 


® $100 compatible master processor (4MHz 
280A, 32K dynamic RAM) for disk and shared 


printer control 


* single board processor (4MHz Z80A, 
64K dynamic RAM), with I/O on board, for 
each user 


* serial and parallel ports on each user board 
support optional slave printer or other user 
devices 


* rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 


* readily field expandable to any configuration 
from 1 user, 64K RAM, to 64 users, 
4 Megabyte RAM 


® 2.4 Megabyte double sided dual density 8” 
floppy disk 


* 26 to 96 Megabyte hard disk option 


* independent user processor reset directly from 


Check the 
operating system! 


* all MUSE code written in Z80 native code (not 
8080 code) for fast response 


e MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 


° transfer of data between master and users via 
single Z80 block move command for highest 
speed 


® random directory search provides immediate 
file access 


® common file area for shared programs and 
files eliminates redundant files while individ- 
ual user file areas protect each user's private 
files 


* shared file update with record level lockout 

* spool file can be displayed, updated, 
reprinted 

* password security protects multiple user data 
bases 


* MUSE supports standard CP/M* word proc- 
essors, utilities, and languages: MBASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C, PL/1, etc. 


Check the price! 


eSingle user mainframe with dual 8" floppy 
drives expandable to 12 users. Begins at 
$5715.00. 


See us at MicroPro International 
Booth 4431, at NCC in Chicago, May 3-7. 


ELIS MICRO MAIN FRAMES! 
TODAY 408-496-6910 ex 40 


2364 Walsh Avenue #4 
Santa Clara, CA 95051 


5 а registered trade mark of Digital Research 
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Recursion and 
Side Effects in Pascal 


Robert Morris and James Perchik 
University of Massachusetts 
Boston Harbor Campus 
Boston MA 02125 


Two features of Pascal, recursion and side effects, 
often cause difficulties for beginners to the language. 
Although these features appear to address separate 
issues, they are not unrelated, and for this reason confu- 
sion over one often accompanies confusion over the 
other. Conversely, contemplation of one can assist in an 
understanding of the other. It is easier to comprehend 
both issues if you look at the management of variables 
that results from procedure calls, That will be the focus of 
this article. 

Typically, the concept of recursion is illustrated with 
simple functions that are better written without recur- 
sion. We will adhere to that custom for the standard 
reason of comprehensibility. Readers who master recur- 
sion will find an excellent treatment of the subject (when 
and when not to use it) in Nikolaus Wirth's Algorithms 
+ Data Structures = Programs, listed in the references. 

Consider the easy problem of computing the factorial 
nl-1X2X...Xn Factorial is defined recursively as 
follows: 


ni 
n! 


n(n — 11 п> 1 
1 ifn = 1 


The following Pascal function computes the factorial 
function recursively: 


FUNCTION fac(n: INTEGER): INTEGER; 
BEGIN 
IFn = 1 
THEN fac := 1 
ELSE fac := fac(n - 1)*n 
END 


Suppose that a main program contains the following 
calling sequence: 


m := 3; у := fac(m) 


The function "fac" is recursive. That is, "fac(3)" will 
call "fac(2)", which will call "fac(1)". We say that there 
are three activations of this function, with parameter 
values of 3, 2, and, finally, 1. 
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Each activation of a recursive function (or procedure) 
must have a separate location (called the stack frame) for 
its local variables, parameters, etc. In this way, one ac- 
tivation (say, "fac(2)") does not disturb the contents of 
another activation (say, "fac(3)'). As each activation 
begins, a new stack frame is created (or pushed) for its 
local variables. As that activation is completed, its stack 
frame is destroyed (or popped), and control returns to the 
previous activation, The "current" values of the local 
variables are then taken from the stack frame of the 
previous activation, which is now at the bottom of the 
(downward-growing) stack. [In a stack, only the item 
most recently placed there can be accessed. We call this 
the top of the stack if the stack is growing "up." Since the 
stack in this context is growing "down," we will refer to 
the item that can be removed as the bottom of the 
stack....GW] 

Snapshots of the stack are shown in figure 1. The 
global variables "m" and "y" (ie: those declared in the 
main program) are allocated storage in the stack frame of 
the main program, which is shown at the top frame of the 
stack. These variables are not duplicated with each ac- 
tivation of the function. A function or procedure may be 
able to directly access and modify a global variable. 
That, as you will see, can lead to surprising results. 

Above and between the snapshots of the stack in figure 
1 is the fragment of code (plus comments, in braces) 
which caused the changes to the stack. This information 
helps specify the time when each snapshot was taken. 

At any point in time, there are two currently active 
frames that are of immediate interest. These two frames 
contain the values that are currently accessible; they are 
the top and bottom frames in figure 1. The top frame con- 
tains the (global) variables of the main program. The 
local frames are shown below it, growing downward. 
The bottom frame is the only local frame that is currently 
accessible (ie: belongs to the current activation). In addi- 
tion to local variables, the stack frame contains the value 
of the function (marked "P" if it is pending further 
calculations) and the return address (so that control will 
be transferred back to the correct calling sequence). The 


APPLE ACCESSORIES 


Sanyo Monitor9" В/М. .............. $169. 
NEC Monitor 12” GN.................. 229. 
LOBO Disk II/Contoller DOS 3.3 ...... 499. 
һа ТЕТІ a 399. 
SUPERTERM 80 Col. Card .......... 2329. 
ЕШ ЗВ Card ....................... 295. 
HS, Seria] Сага „з... omm 179. 
РМ, Gad]. ды... norte mn 179. 
CLOCK Calendar Card ............... 225. 
ROM Plus Card/KB Filter ............. 175. 
HAYES Micromodem ................. 319 
SüPERTalker......................... 249 
PARALLEL Printer Card .............. 149 
SOFTWARE 
VISICALC .............. тани: 119.00 
DESKTOP Plan ll.................. 169.00 
PERS: Filing Syst .................... 80.00 
ADDRESS Воок..................... 40.00 
SUPER Text П..................... 125.00 


MODEMS 


UDS 103 LP, direct ............... $169.00 
NOVATION САТ, acoustic.......... 159.00 
D-CAT, direct ................... 169.00 
LEXICON LX-11, acoustic .......... 147.00 
HAYES Micromodem, $100 ........ 349.00 
$100 CORNER 
Boards Xitan ZPU (280)............... $129. 
ШОЛ DE (aues cocergalium куз Core 199 
D-TOR Dynamic...................... 129 
ЗЕК Dummies ona воем 199. 
Mainframes Xitan 8 Slot ............... $199. 
LO ПЕШ... еи», cni capnt n „ж. 349 
„яф [с | A ————Á— — 590 
Computers NNC System 80-IMB ..... $3,995 
NNC System 80W-8.4MB ........... 6.995 
2:80 SOFTWARE 
Cassette Disk 
8K Basic $50. 
Super Basic $95. $99. 
Disk Basic $159 
ZAPPLE Text Ed. $35. $69 
Z-Tel Text Ed. $50. 
Text Output Proc $50. 
Macro Assembler $50. $69. 
Z-Bug $89 
Micro Z-BUG $69 
LINKER $69. 
Fortran М $249. 


3 & Гы T 
MPI 88 G Matrix 


High resolution dot-addressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and Friction feed. Serial and 
Parallel Input. 100 cps Bidirectional printing, 80, 
96, and 132 column widths! 

List $799.00 


ANADEX DP 9500/9501 
200 cps Matrix, high density dot addressable 
-м serial and parallel input, up о 2K 


List $ | i;  ———— € $1,395.00 


T1 820, RO Full ASCII 


150 cps Matrix, wide carriage, data processing 
workhorse. 
List $1,995 


ANACOM 150 


Heavy duty 150 cps Matrix 15" carriage, low 
cost replacement for ТІ 820. 
List $1,350.00.................... $1,095.00 


QUANTEX 6000 MATRIX 


Heavy duty 150 cps 15" carriage. 
Шеі-91-Ж8Ң.....-...........--. 51,1 


МЕС — SPINWRITER 

55 cps Bidirectional, letter quali 

5510 RO List $3,055.00........... 8 
С. ITOH — STARWRITER RO 


25 cps Low cost Daisy Wheel 
List $1,895 $1,695.00 


QUME SPRINT 5/45 RO 
45 cps Daisy Wheel, High Quality 
ИМ B ors, D MNT $2,595 


95.00 


FREE € EASY 


.... that’s our new catalog, filled with super buys 
on computers, peripherals, accessories and supplies. It’s 
free and it makes buying easy for you. Just ask for it! 
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DIABLO 630 RO 
30 cps letter quality, plastic or metal Daisy wheel 
List $2,711.00 $2,395.00 


TYPRINTER 221 Word Processing 
W/KEYBOARD 


20 cps computer printer and typewriter in one. 
Non valatile memory up to 16K. Auto error 
correction. 10, 12 and 15 pitch letter quality 
characters. Propoitional spacing works with 
most word processing software. 
List $2,850.00 


ESCON CONVERSION 
FOR IBM SELECTRIC 


Complete with micro processor controller and 
power supply. Standard serial, parallel and IEEE 
versions available. 


I n Ao A m $539.00 
PRINT ELEMENTS 
NEC Thimbles ............... $16.00 
Plastic Daisy Wheels 
for Qume, Diablo, Ѕіапопіег ...... 6.00 
Metal Daisy Wheels ............ 56.00 
IBM Selectric Elements ......... 17.00 
RIBBONS 
pU ns ee TE $71.00/Doz. 
o qna .................. 54.00/Doz. 
Bl СЯ METER 54.00/Doz. 
AMADEX ................ 144.00/6 ea. 
ANACOM/QUANTEX ..... 192.00/Doz 
50.00/Doz. 


TVBBBTTY ots 


— 


MAGNETIC MEDIA 
Premium Quality At Bargain Prices 
5и" Diskettes, all Formats, 
100% Certified with hub rings, box of 10 


Single sided, single density ........ $22.50 
Single sided, double density ......... 24.50 
Double sided, double density......... 32.50 
8” DISKETTES, ALL FORMATS 
100% CERTIFIED 
Single sided, single density ........ $26.00 
SBSD Error Ғтее».................... 27.00 
Single sided, double density ......... 34.50 
Double sided, double density..... ....40.00 
3M БАТА CARTRIDGES, 1/4” 
ho nj Меннен т кр т КЕР теі $18.15/ea. 
Regular Error Ғгее................... 20.65 
ШИЙ О ee ee 15.25 


DIGITAL PHILLIPS CASSETTES, Vh 
For Most Systems 3. 


P Ga bp 49989999 э 0 ө ө Р ө ө ++ = Ф < 


TO PLACE YOUR ORDER CALL: 

TELEPHONE TELEX 

(714) 744-7314 697120 
or write to: 


PALOMAR 


Computer Products 
91 0-1 05 W. San Marcos Blvd.. San Marcos, СА 92069 


TERMS OF SALE: Cash, check, money order, bank wire transfer, 
credit card or purchase orders from qualified firms and 
institutions. Please include telephone number with order and 
expiration date on credit card orders. California residents add 6€ 
sales tax Advertised prices are for prepaid orders F.O.B. shipping 
point. Add ЗА for shipping in U.S. Pricing and availabilitysub jectto 
change without notice. 
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STATEMENTS OF PROGRAM EXECUTING 


у: = foc (т) fac (п-1) 


fac (n-1) 


fac:= fac:= 


{iF n= 1 THEN] fac(n-1) жп Ғос (п-1) жп у: = fac (m) 


т:=3 {=fac(3)} {= fac(2)} {= ғас(1)} (аё :=1 {= бас(1)*2} {= ғас(2)+3) etae) 

STORAGE m=3 т=з 
FOR GLOBAL y=P pä 
VARIABLES 
STORAGE FOR 
LOCAL VARIABLES 
WITHIN "fac" 

б 1 2 4 5 8 ? 


Figure 1: Execution of the Pascal statements "m : = 


TIME 


3; y : = fac(m)". The columns of boxes represent the stack at time t —0, 1, 2,...7. 


The statements above each column indicate the part of the function that is executed to give the stack illustrated below, and the com- 
ments in braces are used to clarify the statements being executed. The letter P indicates a pending calculation. 


addresses have not been shown in figure 1. 

Had the variables "m" or "y" occurred inside "fac" 
without a new declaration, these variables would be said 
to be global to the function, and then "fac" could access 
or change their values. When global variables are 
changed within a function, the function is said to cause 
side effects. Sometimes this is useful, but often it is 
dangerous, and should be used with caution. 

When the program execution begins, the global frame 
is set up, and soon the variable "m" is assigned the value 
of 3 (see column 0 in figure 1). When the function call 


“fac(m)” is reached, a stack frame for "fac" is set up (col- 
umn 1) below the global frame, and the value, 3, of the 
argument “m” is assigned the parameter "n" and stored in 
the local stack frame. (This call by value is the default 
behavior in Pascal. The alternative method of passing 
values, variable parameters, will be discussed shortly.): 

Now the value of "fac(n —1)=#ас(2)” is required. In 
order to compute this, the function "fac" is called (recur- 
sively), this time with a parameter value of 2. A second 
local stack frame is set up with n=2 (column 2). 

This activation will call "fac(1)", and its frame is set up 


ABRACADABRA. 


of a report, not how many lines to skip after the title. You're concen- 
trating on a sale, not how to get prices out of the computer. 
You are using DataMagic,® TEI, Inc.'s DataBase Management 


DataMagic? and 3450 Computer System 


Try it and you'll see why it's named DataMagic.® Abracadabra, 
you're transformed from a programmer, back into doing what's 
printed on your business card. You're concentrating on the content 


System that allows you to quickly define databases and fill them with 
a minimum of effort. You work with a CRT screen display in a ''fill-in- 
the-blanks" mode of operation. Report generation, database brows- 
ing, database update — do it by "magic", DataMagic,® that is. 

And the perfect companion for DataMagic? i is the TEI Model 3450 
Computer System. With the fastest 8-bit CPU on the market, over 
half a megabyte of mass storage, two serial and one parallel printer 
ports, and one RS-232 port for the available Model 3411 Terminal. 
With the built-in voltage protection that is keepin ng up TEI’s re 24 
tation for reliability all over the world. And, with ТЕГ$ proven 
erating System, T/DOS, that lets you run not only DataMagic, С 
but BASIC and most of the other microcomputer programming 
languages and application programs commercially available. 

When you outgrow your Model 3450, no problem. Let us show you 
System/48, our multi-user System with it's own kind of MAGIC® 
— in a separate ad in this issue). Your programs will transfer 
easily 

You simply can't buy a better small computer! And, to make it 
even better, we include BASIC, DataMagic® and T/DOS with every 
system. 

See your Distributortoday! Or see us at NCC booth 1561-63 or call 
ТЕІ to see the System and attend one of the regularly-offered train- 
ing classes. 


5075 S. LOOP EAST, HOUSTON, ТХ. 77033 (713) 738-2300 TWX. 910-881-3639 
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SERLAL LNIERFACE 


(TO/FROM HOST) SERIAL INTERFACE SOFTWARE CONTROLLED 
RS232C (TO/FROM HOST) BAUD RATE AND REAL-TIME 
12 RS232C CLOCK USING THE СТС 
- - Eu. 1/0 
SERIAL INTERFACE _ 24 1/0 LENES 
siae «INTERFACE ZOBEX MONITOR MHz HIGH CURRENT DRIVERS 


DISAPPEAR UNDER 
SOFTWARE CONTROL 
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т 8 роз SW 
READABLE UNDER 1/0 PORT 


Am9519 INTERRUPT CONTROLLER EXTENDED ADRESS BIT'S MONITOR ОН LED POWER ON JUMP TO ANY 


SUPPORTS ALL INTERUPT MODE FOR Al6, A17, A18 -——— dX BOUNDARY 
THE 280 


THE  ZOBEX CPU IS A IEEE STANDARD S-100 MODULE THAT INCORPORATES 
PROCESSOR, 4 SERIAL AND 3 PARALLEL I/O, REAL-TIME CLOCK, AND PROM 
FEATURES, ALL ON ONE BOARD. IT IS ADAPTABLE TO WIDE VARIETY OF HOME 
AND OEM APPLICATIONS. THIS BOARD WILL RUN MODERN INTERRUPT DRIVEN 
OPERATING SYSTEMS SUCH AS **MP/M, WITH NO EXTERNAL CIRCUITRY. 


64K RAM BOARD $795 


THE ZOBEX ZMS-100 64K RAM BOARD 
IS HIGH-SPEED BANK SELECTABLE DYNAMIC 
MEMORY FOR 5-]00 COMPUTERS. 
- 4MHz OPERATION (no wait states) 
INVISIBLE REFRESHING 
FULL DMA OPERATION 
COMPATIBLE WITH *CROMEMCO, etc. 
RUNS *CROMIX AND **MP/M 
WITH NO MODIFICATION 


® 
FLOPPY DISK CONTROLLER 2 0BEX 


FOR IBM 3740 FORMAT 


P.O. BOX 1847 SAN DIEGO, CA 92112 
$ 245 7343-] RONSON RD. SAN DIEGO, СА 92111 
(714) 571-6971 


*Cromemco, Cromix are trade marks of Cromemco Inc. 
**MP/M is trade mark of Digital Research 
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at the bottom of column 3. Since n=1, this can be 
evaluated without further recursion: the answer is 1, and 
is stored in the variable “fac” in column 4. Now the 
previous invocation of “fac” (with n=2) can complete its 
work. Its answer is 2ХҒас(1)-2Х1--2, which is as- 
signed to the variable "fac" in column 5 (where the stack 
frame of “fac(1) has been popped). 

The unwinding process continues as control returns to 
the previous call of "fac" (with n=3), where the answer 
can now be computed as fac=3 X fac(2)=3X2=6, and 
stored in column 6. Finally, the answer is assigned to the 
global variable "y" in column 7. 


Applications of Side Effects 

Before we see how side effects can lead to unexpected 
trouble, we should point out that they can be used in 
many legitimate ways. For example, no useful language 
can exist without the statement READ(x). It may also be 
useful to have a function that includes the following 
code: 


IF denominator = 0 
THEN write('attempt to divide by zero’) 
ELSE quotient : = numerator/denominator 


The procedures read and write both have side ef- 
fects—they affect the status of the (global) files input and 
output. 

Another useful application of side effects occurs when 
each activation of a procedure computes only part of the 
answer and places it into the appropriate section of a 


Our software for the Apple 
keeps the Doctor away... 


...away from needless 
billing drudgery. 


The Pro-soft Medical Billing System for the 
Apple Il features: 


eUp to ten physicians elmmediate Superbill 
eMediCare, Medi-Cal, Other 


eRVS and IDCA codes ¢Menu driven, easy to use 


ФОуег 7000 accounts 


eSupport and training 


For more information call or write us - today! 


A a Professional Medical Software 
с? : (213) 248-2884 
d 3604 Foothill Boulevard 


š La Crescenta, CA 91214 
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global buffer. When all activations of the procedure have 
done their jobs, this buffer will contain the entire answer, 
which can then be worked on. Examples are the recursive 
algorithms for sorting arrays and for backtracking (see 
Wirth, Chapter 3 and page 79, listed in the references). 
This mechanism is not without risk, however, because 
procedures other than the one intended can inadvertently 
modify the global variable. 

Some languages provide the appropriate mechanism, 
eg: “own” variables in ALGOL-60 or static storage in 
PL/I and C. These variables have "local name scope" (ie: 
they can not be directly accessed from outside the pro- 
cedure). However, they are allocated storage only once. 
Thus, like global variables, new copies are not made with 
each activation of the procedure, so their values are re- 
tained from one activation of the procedure to the next. 
The loss of this feature in Pascal is generally overshad- 
owed by the pleasant fact that Pascal is a simplification of 
ALGOL-60, whereas PL/I is a "complification." 


A Faulty "fac" Function 

Now we'll look at a modification of the factorial pro- 
gram, where a variable parameter is used. Although it 
looks very much like the first version of "fac", you will 
see that it computes the wrong answer: 


FUNCTION fac2 (VAR n:INTEGER):INTEGER; 
BEGIN 


Еп = 1 
THEN fac2 := 1 
ELSE 
BEGIN 
n:= n — 1; 
fac2 := fac2(n) * (n + 1) 
END 


END 


Assume that it is called, as before, by the following se- 
quence: 


m := 3; y := fac2(m); 


Note the keyword “VAR” in the function header. A 
variable parameter in Pascal does not copy the value of 
its argument onto the stack frame. Instead, a reference 
(ie: a pointer) to the argument (in this case, the variable 
"m") is placed on the stack frame. This method is known 
as "call by reference." There are times when you want to 
use this method—for example, when a large item like an 
array or file is a parameter, or when you want to change 
the value of a global variable. But disaster lurks, as we 
will indicate shortly. 


The argument in a call by reference must also be a 
variable (see Wirth, page 71). This prohibits a call like 
“fac2(n—1)", since (n—1) is an expression, not a 
variable. Therefore, the variable "n" must be 
decremented in the ELSE clause. This appears to make the 
same mathematical calculation as in the previous version 
of the function "fac" because the multiplication is now 
by (n4 1), the original value of n. In fact, it does not. 

By having a variable parameter, "fac2" is able to getin- 
to the global variable "m" and (if you are not careful) 
change its value. 
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: № He'd used select. | и 
it wouldn’t have taken seven days 


Learn SELECT in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capabilities of this system. There’s 
nothing like it. 

Simply hit “С” and you'll be ready to Create a document. 

Key “l” and you'll be in the Insert mode. 

Key “M” and Move entire blocks of text... and key dozens more. 


That's all there is to it. You'll get all that word processing software promises ... plus a 
few surprises. 


SELECT with SUPERSPELL. The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 


SELECT with SUPERSPELL ... just a little byte more... 


SELECT will run on any machine that uses CP/M or MP/M"** or its derivatives. 
tt needs 40K of RAM and two disk drives. Special version now available for 
Radio Shack Mod II*** and Apple II**** 

* SELECT and SUPERSPELL are trademarks o t Select Information Systems Inc. 


= Шип Se R "< CP/M and MP/M are trademarks of Digital Research 
ie ж GE йы — m. EN *** А trademark of Tandy Corp. 
d. а ж = Wo = *""" A trademark of Apple Computer Inc. 


INFORMATION SYSTEMS 919 sir Francis Drake Boulevard - Kentfield, California 94904 - (415) 459-4003 
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STATEMENTS OF PROGRAM EXECUTING 
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Figure 7: Execution of the Pascal statements "m ; = 3; y := fac2(m) '. In this case, the variable 
in the text) points to the global variable "m" and can change its value; the arrows from "n 


Consider the stack diagrams for the function "fac2" 
(see figure 2). This time, each new instance of "n" gets a 
pointer to the variable "m" and the code "n :— n—1" 
causes the global variable, "m", to be decremented by 1. 
Still, no values can be assigned to "fac2" until the stack 
starts to unwind, and when that happens, the value of 
"m" has been decreased to 1. Thus the multiplication is 
always by 2. 

As you see, this function is not computing factorials at 
all, but 2", The problem arises because "fac2" is altering 
the value of its parameter, a situation to be avoided when 
not absolutely necessary. After the entire function ter- 
minates, the variable "m" will be left at 1, regardless of its 
initial value. The function "fac2" is exerting a side effect 
on "m". 


ITS MAGIC 


TEI, Inc. announces System/48, the outstanding multi- 
user business computing system for the 80's. Look at 
these features: 

e From one to eight interactive users per node 
е Over half a million bytes of user memory available 
e Winchester-technology hard disk with 18-million bytes 

(formatted capacity) 

e 15-minute mean-time-to-repair because of modu- 
lar construction and high reliability (always a TEI 
trademark) 

Built-in protection from line-voltage spikes, noise, and 
brownouts 

And, it features MAGIC®, the Operating System that 
gets things done faster than you can pull a rabbit out of a 
hat because of its multi-keyed indexed-sequential access 
method and flexible file-organization methods. MAGIC9 
also offers high security, with password protection for 
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TIME 


"n" within the function "fac2" (listed 
to "m" indicate this relationship. 


“ н 


Side effects can occur whenever a procedure accesses a 
global variable either directly or indirectly via a variable 
parameter. Side effects are avoided by the use of local 
parameters (declared within the procedure or function) 
and value parameters. Many side-effect errors are so easy 
to make and so hard to debug that language designers 
will prohibit certain dangerous constructs (or encourage 
the implementors to do so). (See Pascal User Manual and 
Report, page 79, listed in the references.) For example, 
the use of global variables (or parameters) for the control 
of "for" loops is prohibited by the CDC implementation 
of Pascal described in The Pascal User Manual and 
Report (pages 120 and 121, and error messages 155 and 
180). 

One of the most discomforting difficulties in debugging 


both reading and writing of files available. MAGIC? sup- 
ports a System printer or printers with print spooling as 
well as local printers for as many users as desired. 

MAGIC? also includes DataMagic'e — TEI's red-hot 
DataBase manager (refer to its ad elsewhere in this 
issue). When used with MAGIC®, DataMagic'® has even 
more tricks up its sleeve — like automatic or manual 
record-lock protection when more than one user 
accesses a particular record, automatic transaction back- 
out to protect the data-base in case of System crashes, 
etc. 

Take a quantum leap into the future! Call your TEI Dis- 
tributor today! See us at NCC booth 1561-63 or call TEI to 
see the System and attend one of our regularly-offered 
classes. 


System/48 


5075 S. LOOP EAST, HOUSTON, TX. 77033 (713) 738-2300 TWX. 910-881-3639 
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If your accounting system 
is in the Dark Ages, 

you should talk to 
Systems Plus 


Accounting Plus brings up-to-the-minute accounting power to the microcomputer 

industry. | 
Accounting Plus 15 an extremely easy-to-use, fully integrated seven-madule accounting d 
system. It includes complete data entry prompting, extensive error checking and —— 
one-time-only data entry features. 

Accounting Plus features: General Ledger, Accounts Receivable, Accounts 

Payable, Inventory, Sales Order Entry, Purchase Order Entry 

and payroll, 

Accounting Plus is a comprehensive on-line system, with all 

transactions applied immediately, and results accessible 

without long delays associated with batch-type 

transactions. 

Invoices, statements, checks, purchase orders 

and sales orders are prepared using pre- 

printed standard forms. 


If you are ready to enioy solid 
software that create func- 
tional and easy installations, 
call Systems Plus 

Qur software operates 
under CP/M? MP/M? or 
CDOS** operating sys- 
tems. Yesterday s dreams 
are available today, 

off the shelf. 

1921 Rock St.Suite 2 

Mt. View, CA 94043 
415-969-7047 
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SEM al иа Research, Pacific Grave, СА 
TAT at Cromenmeo, Sunnyvale. CA 
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Programmers should strive to write 
code that is clear, correct, 
verifiable, and easily transported to 
other implementations. 


[e -——— ee Щщ) 
functions with side effects may occur if f X g is not equal 
to gXf, at least if "f" or “g” is a function. Consider, for 
example, the apparently simple modification of the 


"fac2" function that is made by changing the key line to: 
fac2 :— (n + 1)*fac2(n) 


The reader is invited to make a stack history as above. 
Assume that multiplications are performed left to right, 
and that the stack frame for "fac2" also allocates a loca- 
tion to hold the value of the expression (n +1) until after 
"fac2(n)" is computed, with the two values then being 
multiplied. (In practice, values of such expressions may 
be stored as temporary variables in registers.) 

As a result of this single change, "fac2" will compute 
the correct value of factorial. What is the moral? When- 
ever the spectre of unplanned side effects rears its ugly 
head, discovery of the "correct" solution may be a matter 
of luck (and might depend on the implementation!). In 
any case, programs are certainly hard to debug whenever 
fXg and gXf are not equal. 

There are, of course, simpler examples that illustrate 
this phenomenon. Consider the following function: 


FUNCTION f(VAR i:INTEGER):INTEGER; 
BEGIN f := ii:— i + 1END; 


This function simply returns the value of its argument, 
but has the side effect of incrementing that argument. 
The following sequence: 


X ; 
X: 


1; WRITE ( (x + 1*Кх) ); 
1; WRITE (f(x) * (x + 1) ); 


NON-STOP — 


produces a printout of: 
2 3 


In this case, the printout (which would have been “2 2” if 
the order of multiplication had not mattered) vindicates 
our assumption that multiplication was performed left to 
right. | 

The order in which multiplications are performed is 
(deliberately) left unspecified by the semantics of most 
programming languages. For example: 


1; WRITE(x"f(x)); 
1; WRITE(f(x)*x); 


X 
X: 


l | 


produces a printout of: 
2 š 


and we must conclude that the value of the expression 
f(x) is evaluated before the value of the variable “x”. This 
may be done for optimization reasons, in order to min- 
imize register use. Furthermore, an optimizing compiler 
may choose not to evaluate f(x) at all in an expression like 
O*f(x), since the answer is always zero. In that case, any 
side effects of the function "f" on "x" would not appear. 

In short, the results of these examples can very well de- 
pend on the implementation! It is bad practice to write 
this kind of code, and programmers should strive to write 
code that is clear, correct, verifiable, and easily 
transported to other implementations. If you can avoid 
unnecessary side effects, you will be one step closer to 
this goal. №. 


References 
1. Jensen, K and N Wirth. Pasca/ User Manual and Report. Springer- 
Verlag, 1974. 
2. Wirth, N. Algorithms + Data Structures = Programs. Englewood 
Cliffs NJ: Prentice -Hall, 1976. 


Coast-to-Coast 


Successful OEM's, systems integrators and computer 
dealers coast-to-coast and worldwide know that ТЕГ$ 
mainframeskeeponrunning— non-stop. Wecoinedthename 
"Mainframe" for our S-100 bus mainframes, and now the 
Microframe® is even better. 

No other mainframe compares with the performance and 
reliability of a TE] Microframe® Its unique design substantially 
increases the reliability of any S-100 computer system by 
providing a high efficiency power supply with brownout 
protection and line-noise rejection, low card heat dissipation, a 
sophisticated high-speed bus with active termination, and a 
card cage — all packaged in a sturdy enclosure. 

ТЕ! builds 12 and 22 slot Microframes, in both desktop and 
rackmounted versions. TE! also makes a wide range of 
associated MicroFrame® products. TEl's extensive mainframe 
experience and know-how cansolve yoursystem configuration 
problems. 

Call TEI today for the name of your nearest distributor. 


5075 S. LOOP EAST, HOUSTON, TX. 77033 (713) 738-2300 TWX. 910-881-3639 
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Let your customers know that you mean 
business - show with 


Comp-U-Con 


The schedule of shows will be 1981 
Cleveland, Ohio — August 14-16 

Milwaukee, Wisconsin — August 20-23 

St. Paul, Minnesota — September 9-11 
Detroit, Michigan — September 24-26 
Pittsburgh, Pennsylvania — October 1-3 

St. Louis, Missouri — October 15-17 

Dallas, Texas — October 22-24 

Los Angeles, California — November 8-10 
San Francisco, California — November 19-21 
Denver, Colorado — December 3-5 


10 
| | Computer 


' OOONDAAWNH = 


Comp-U-Con Company presents — 10 Home and Business Computer Festivals — From Coast to Coast. 
These shows will be directed toward the home user/hobbiest and small businessman and will be promoted by a full scale publicly 
appealing package of inducements — such as speakers on subjects of particular interest to the targeted groups and a drawing for a 
| $3000.00 computer system. 
| И your company has an interest in greatly increasing its sales this fall and does business within a 300 mile radius of any or all of the 
W targeted cities. These shows are exactly what your looking for. 
You may participate on two levels. You may either purchase Booth space, in which you can present and demonstrate your goods 
directly to the public, or you can purchase advertising space in each shows handout brochure that will be given to all that attend. 
The average attendance is expected to range from 20,000 up to 35,000 people with additional information going out by mail to those 
who can't attend. 


Please Call or Write today for complete details and costs. Write to — The Weston Research Institute, P.O. Box 175, 
Waverly, IA 50677 or Call Jeff Weston, Collect at (319) 268-1953. 


Note - Because of limited space availability, an early reservation is recommended to assure you of space. 
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DEMONS: 


A Symbolic Debugging Monitor 


This symbolic debugging monitor 
for the 6800 processor, DEMONS, 
can make debugging of machine-lan- 
guage programs devilishly easy by 
allowing you to control the sequence 
of program execution and the con- 
tents of registers dynamically. Re- 
quiring only $40 worth of easily built 
hardware and 1500 bytes of memory, 
DEMONS provides the 6800 with a 
virtual programmer's console able to 
display instructions in mnemonic 
form. 


Monitor Features 

DEMONS includes а flexible 
disassembler that can be used by 
itself, with your programs, or with 
DEMONS. All variables are stored in 
the MIKBUG scratchpad memory 
(hexadecimal locations A000 thru 
А07Е), making DEMONS а candidate 
for being stored in read-only 
memory. Single-step and trace func- 
tions are implemented with a peri- 
pheral interface adapter (PIA) and 
two readily available integrated cir- 


About the Author 

Aillil lan Halsema has worked as a program- 
mer since 1971, He is now a senior member of 
the programming staff at Xerox Corporation. 
He owns a Southwest Technical Products Cor- 
poration 6800 system equipped with 16 K bytes 
of memory, a CT-1024 video terminal, an 
АС-30 cassette tape interface, and an Okidata 
CP-110 printer. 
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A I Halsema 
4921 Patrae St 
Los Angeles CA 90066 


cuits, which together form а hard- 
ware cycle counter producing non- 
maskable interrupts. This cycle 
counter technique is the same as that 
used in Motorola's EXORciser devel- 
opment system, and allows stepping 
through programs іп read-only 
memory. 


Debug machine- 
language programs for 
6800 systems using in- 

struction mnemonics. 


The disassembler requires less than 
1 K bytes of read-only memory, pro- 
duces symbolic program listings 
similar to those produced by an 
assembler, and can be used to pro- 
duce source code for input to an 
assembler (for instance, if you need to 
reassemble a program to incorporate 
modifications). As an added feature, 
the disassembler calculates and dis- 
plays the effective address referenced 
by relative address mode instruc- 
tions. 


Disassembler Routines 

The disassembler subsystem con- 
sists of three main routines: operator 
interface, disassembler, and an out- 


put routine for terminal display of 
disassembled code. The user can 
write his own interface and other 
routines for special applications. Any 
operator interface routine must set 
the first (or only) address of code to 
be disassembled, the number of lines 
of disassembled code to be produced 
(128 lines maximum), and the address 
of an output routine. 

The operator interface routine calls 
the disassembler as а subroutine. 
Control will not be returned to the 
operator interface until the dis- 
assembler has produced the required 
number of lines of code. As each line 
of code is completed, the dis- 
assembler calls the output routine. 
When the disassembler is done, it 
returns control to the operator inter- 
face routine with the line count set to 
О and the address of the input code 
incremented to point to the next 
instruction. 

The built-in operator interface is 
designed for use with video terminals 
having displays in a format of sixteen 
lines of thirty-two characters each, 
although it will work with other types 
of terminals. Since each line of output 
is thirty-two characters in length, the 
interface routine will cause a single 
page of fifteen lines to be displayed, 
with the cursor at the bottom of the 
display (as illustrated in figure 1). A 
new address can then be entered. If 


ALL THE PROGRAMS 
YOU'LL EVER NEED. 


say goodbye to the costs and frustrations 
associated with writing software: The Last One® will be 
available very soon. 

More comprehensive and advanced than 
anything else in existence, The Last One® is a computer 
program that writes computer programs. Programs that 
work first time, every time. 

By asking you questions in genuinely plain 
English about what you want your program to do, The 
Last One® uses those answers to generate a totally bug- 
free program in BASIC, ready to put to immediate use. 

What's more, with The Last One® you can change 
or modify your programs as often as you wish. Without 
effort, fuss or any additional cost.So as your requirements 
change, your programs can too. 

In fact, its the end of programming as you know it. 
Апа, because of the difficulties and costs ої 
buying, writing and customising software, you've put off 
purchasing a computer system up to now, you need 

delay no longer. 

The Last One® will be available very soon from 
better computer outlets. To place your order, take this 
ad into your local dealer and ask him for further detalls, 
Or in case of difficulty, please write to us direct. 


THE LAST ONE 


YOU'LL NEVER NEED BUY ANOTHER PROGRAM. 


D. J. АГ Systems Ма, Ilminster Somerset, England ТА19 ЭВО. Telephone: 011-44-4605-4117. Telex: 46338. ANYTYR G 
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you wish to view the next sequential 
set of fifteen lines, type a nonhexa- 
decimal character followed by a G. 
The disassembler executes quickly; it 
will be input/output (I/O) bound 
(having to wait for I/O operations to 
finish) up to terminal data rates of 
about 3000 bps. 


Disassembler Tables 

Almost half of the memory space 
taken up by the disassembler is used 
for two tables. The larger of the two 
is the packed-mnemonic table. Each 
entry in this table is 2 bytes long, with 
entries arranged in ascending opera- 
tion code order. Those operation 
codes which are undefined (such as 
hexadecimal 00) are represented in 
the table by the FCB pseudo-oper- 
ation mnemonic. Each entry is 
formed by dropping the fourth char- 
acter of the mnemonic (either an A or 
a B as in LDAA), masking out the 3 
high-order bits of each of the remain- 
ing characters, and packing them into 
16 bits. The high-order bit of the 16 is 
used as a flag to specify an alternate 
entry in the smaller table. Note that 
this method of packing characters is 
valid only for character codes with 
the same high-order 3 bits. Numeric 
and alphabetic ASCII characters can- 
not be packed together. Figure 2 gives 
an example of mnemonic packing. 

The smaller table is the format 
table. 1t defines the address mode, the 
fourth character of the mnemonic 
symbol, and the number of bytes in 
the input object code. The format 
table consists of thirty-two 1-byte 
entries with two entries for each 
possible value of the high-order 
nybble (ie: half-byte) of the input 
op code. The second entry of a pair is 
selected when bit 16 is set to the 
value 1 in the corresponding packed- 
mnemonic-table entry. 

This method of defining formats 
and mnemonics works for all but 
three mnemonic symbols. The PSHB, 
PULB, and BSR op codes are excep- 
tions that must be handled differently 
in the program. À fourth exception is 
the FCB pseudo-operation which has 
its own format-flags byte outside of 
the table. 

During execution of the dis- 
assembler, the op code is used as an 
index into the packed-mnemonic 
table, while the high-order nybble of 
the op code is multiplied by 2 and is 
used as an index into the format 
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Figure 1: Example of disassembled code as it appears when output to a video terminal 


screen. 


Mnemonic to be packed: LDX 


ASCII Hexadecimal Representation: 4C 44 58 (0100 1100 0100 0100 0101 1000) 


L D X 
Deleting the high-order 3 bits: 0 1100 0 0100 1 1000 
і і — 
b D x 
Collecting the bits in 2 bytes; 00110000 10011000 (30 98) 
tej eee w 
not used L D X 


Figure 2: Forming an entry in the packed-mnemonic table. The three high-order bits are 
stripped from the ASCII representation of each character of the three-letter mnemonic. 
The 5-bit characters are packed into two 8-bit bytes, with one bit not used. The 
characters are restored to 8-bit form by adding hexadecimal 40 to the 5-bit value. 


table The packed mnemonic is 
unpacked, and the 3 high-order bits 
of each character are restored by add- 
ing hexadecimal 40 to each 5-bit 
value. The unpacked ASCII char- 
acters are stored in a line buffer along 
with the fourth character, if any, of 
the mnemonic. 

The operand field is built using for- 
mat table data indicating the length 
and address mode of the instruction. 
lf an immediate-mode instruction is 
being processed, the operand is pre- 
ceded by a “#’ character. If the 
instruction uses relative addressing, 
the absolute effective address is calcu- 
lated and is placed in the comments 
field of the output buffer. If the 
instruction uses indexing, the oper- 
and is followed by a ",X" sequence. 
All operands are in hexadecimal. All 
fields in the line start at fixed loca- 
tions, making for easier user process- 
ing. 


Hardware Additions 

The hardware cycle counter is con- 
nected to side A of the peripheral 
interface adapter. Figure 3 shows a 
schematic diagram of this. In my 
system, a Southwest Technical Pro- 
ducts Corp (SwTPC) 6800, the peri- 
pheral interface adapter is on an 
MP-L parallel interface board which 
is connected to the system reset line. 
On power-up or reset conditions, 
data direction register A (DDRA) and 
I/O register A (IORA) cause logic 1 
levels to appear on the MP-L’s output 
lines. If applied directly to the 
counter, these levels would start the 
counter running and producing inter- 
rupts before the system could proper- 
ly process them. 

To avoid this condition, a 7404 hex 
inverter is used to complement the 
load, clear, and enable signals, and to 
keep the counter halted and cleared 
following power-up and system reset. 


Qantex Impact Printers 
150 Characters Per Second 
136 Columns Per Line 


The microprocessor controlled Series 6000 
is packed with standard features. True 
lower case descenders and underlining. 
Bidirectional logic seeking. Built-in test 
capability. Rugged 400 million character 
print head. Beautiful 96 character set in a 
9 x 9 matrix. Parallel, or up to 19,200 baud 
serial interfaces supporting RS-232, X-ON, 
X-OFF or Current Loop. Full operator con- 
trols. Quietized, sleek enclosure to en- 
hance your system. Delivery from stock. 


QanteXx nivision of 


North Atlantic Industries 

60 Plant Avenue, Hauppauge, N.Y. 11787 

(516) 582-6060 TWX 510-227-9660 
(800) 645-5292 


For more information 
call your local distributor: 


ARIZONA ARKANSAS 
PG! Wholesale Hemco Electronics 
1-800-528-1415 501-663-0375 
CALIFORNIA ILLINOIS INDIANA LOUISIANA MARYLAND MINNESOTA 
Basic Systems Engineered Sales Audio Specialists Micro Computer Source Associates Integrated Peripherais 
213-673-4300 312-832-8425 219-234-5001 Of New Orleans 301-431-0587 612-831-0349 
714-268-8000 504-885-5883 
408-727-1800 
MINNESOTA MISSOURI! MISSOURI NEW YORK NEW YORK TEXAS 
Vikeland Sales Computer Dataco ESC Sales & Leasing Washington Daily Business Data Trend, Inc. 
612-645-4647 816-254-3600 314-997-1515 Electric Co., Inc. Products, Inc. 512-496-1111 

212-226-2121 800-645-5556 

516-543-6100 

AUSTRALIA BELGIUM CANADA DENMARK FAR EAST FRANCE GERMANY NETHERLANDS 
Mitsui Compudata Computer TMS Dataudstyr Hong Kong Gepsi Technitron Compudata 
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Figure 3: Schematic diagram of the hard- 


ware cycle counter. The DEMONS system 
uses the nonmaskable interrupt (NMI) in 
the 6800. 


COUNT 
BIT 0 


Number Type +5V GND 
ІСІ 7404 14 7 


IC2 74161 16 


Apple II* owners: Save $500 
now оп the best business software 
іп the store. 


Why do we say tbat Peacbtree 
Software is tbe best? Because 
we've spent six years making 
ours tbe most tborougb, most 
com prebensive, most feature- 
packed business software on 
your dealers shelf And our 
packages for tbe Apple II" are 
no exceptions. In fact, you'll 
find tbat Peacbtree Software 
offers you more extensive 
capabilities and mucb more DEAGHTREE 
exbaustive documentation Q ÜF Т WA RE 
than any any other publisher. 

And now you can save $500 

when you buy all six business packages 
Jor tbe Apple II: * General Led ger, 
Accounts Payable, Accounts Receivable, 


Payroll, Inventory and Mail- 
ing List plus Microsofts * * 
RAMcard and Softcard. 
Limited time offer. Savings 
dont apply if packages are 
bou ght separately. 

Dont make a costly mis- 
take. Compare. Then save 
$500 and get the data pro- 
cessing capabilities you need. 
The first time around. Get 
Peachtree Software. 


FOR NEAREST DEALER CALL 
in continental US.: 


800-835-2246 Ext. 35 
in Kansas: 800-362-2421 Ext. 35 


The undisputed leader in 
business software for microcomputers. 


“Apple Il is a trademark of Apple Computer. Inc. 
**Microsoft is a trademark of Microsoft Consumer Products. inc. 


З Corporate Sq. Suite 700 Atlanta, GA 30329 
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From the program's viewpoint, the 
counter clear is off when IORA bit 2 
is a 1, counter load is off when IORA 
bit 1 is a 1, and counter enable is on 
when IORA bit 0 is 0. IORA bits 4, 5, 
6, and 7 are used to output the value 
to be loaded into the counter, leaving 
IORA bit 3 unused. 

The 74161 device in figure 3 is a 32 
MHz synchronous 4-bit counter 
whose carry output will go high fora 
period equal to one full machine cycle 
when a count of 15 is reached. By 
presetting the counter, the carry out- 
put can be made to go high after 1 to 
15 clock cycles. 

I built the prototype version of the 
cycle counter on a perforated circuit 
board and attached it to the MP-L 
board, which supplies power and 
clock signals. You can see this mount- 
ing technique in photos 1 and 2. This 
assembly plugs into the motherboard 
and I/O board slot 3, giving it the 
hexadecimal address range 800C 
through 800F. If the cycle counter is 
to be plugged into some other slot, 
DEMONS will have to have the new 
address of IORA patched in at hexa- 
decimal locations 03Е9, O3EA, 0408, 
and 040C. DEMONS uses the non- 
maskable interrupt (NMI) so the 
interrupt-request acknowledge 
(IRQA) line must be wired to the 
NMI input on the cycle counter's peri- 
pheral interface adapter board. 


How the Cycle Counter Works 
Upon start-up DEMONS initializes 
the peripheral interface adapter and 
loads an initial value of 6 (count 9 
phase-2 clock cycles) into the 
counter. The counter is started and a 
return from interrupt (RTI) instruc- 
tion is executed. The counter will 
reach the terminal count value and 
toggle the CA1 line one cycle before 
the RTI instruction completes execu- 
tion. Upon completion of the RTI 
instruction, the processor will 
recognize the interrupt, save the 
registers in the stack, and transfer 


‘control to the DEMONS interrupt 


routine via the previously set NMI 
vector address. 

DEMONS interrupt processor will 
test the cycle counter’s peripheral 
interface adapter control register A to 
verify that it was entered as a result of 
a valid interrupt. If the cycle counter 
did not cause the interrupt, the 
instruction at hexadecimal location 
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ops include full listing control, nested 
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erate object file, assembly listing, and 
symbol table from source code for nine 
popular microprocessor families. 
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8048 software with the XASM48 cross- 
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into your S-100 system to program the 
8748 EPROM version. (Similar packages 
for 8051 and TMS9940E coming soon.) 


8048 Development Package ... $574.00 
EPR-48 alone $449.00 


PROM EMULATOR BOARD 


| Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to 8K of RAM. Cable with 
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| target system for instant program test- 
| ing. 


| PSB-100 PROM Emulator .. $395.00 w/ 
1K RAM 
$565.00 w! 
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"Trademark of Digital Research 
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Photo 1: The cycle-counter circuit was constructed on a small piece of perforated board 
and mounted on the MP-L parallel interface board inside the SwI PC 6800. 


Photo 2: Shown here is the method of mounting the cycle-counter circuit board. 


0411 will be executed. DEMONS is 
supplied with three no-operation 
instructions (NOPs) starting at this 
address. You should patch DEMONS 
to jump to another nonmaskable 
interrupt processing routine if the 
cycle counter is not the only source of 
nonmaskable interrupts. 

[f the interrupt is valid, the counter 
is halted, cleared, and reloaded with a 
value of 3. The registers are fetched 
from the stack and displayed on the 
terminal along with the next instruc- 
tion to be executed, in this case the 
first instruction of the problem pro- 
gram. DEMONS then waits for the 
user to enter a command. If the step 
command is entered, the counter is 
started and a return from interrupt 


(RTI) instruction is executed. Twelve 
phase-2 ($2) clock cycles later, the 
CA1 line is toggled, producing 
another nonmaskable interrupt. Since 
the RTI instruction takes 10 cycles to 
execute, the interrupt occurs during 
execution of the first instruction of 
the program that is being debugged. 
From this point on, interrupts will 
occur after the execution of the RTI 
instruction as each instruction of the 
program being debugged is executed. 


Operational Modes 

In step mode, DEMONS causes a 
single instruction of the program 
being debugged to be executed, and 
then seizes control of operations to 
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Command Description 


5. Step and execute from current address. 

Snnnn Set hexadecimal address nnnn as the new current address. 

Tnnnn. Set trace mode and break address nnnn. Break count set to 1. 

Tnnnn,11 Set trace mode and break address nnnn. Set break count to 11. 

Cnn Set condition codes to hexadecimal value nn. 

Bnn Set B register to hexadecimal value nn. 

Ann Set A register to hexadecimal value nn. 
Set X register to hexadecimal value пппп. 
Display registers. 
Display 14 instructions in disassembled form starting at the current 
address. 
Display 14 instructions in disassembled form Starting at hexadecimal 
address nnnn. 
Exit from DEMONS and resume problem program execution at the 
current address. 

Pnnnn,oo oo... Patch memory starting at address nnnn with the hexadecimal values 
oo. Terminate entry with a carriage return. 


Table 1: Summary and description of the DEMONS command set. 


Dialogue at Terminal Comments 


“L Command MIKBUG to load DEMONS from tape. 

"G Start DEMONS execution. 

P 7E00 Tell DEMONS where to start problem program 
being debugged. 

CCBAX DEMONS displays registers. 

E1 00 00 3745 

1Е00 BD 1Е45 JSR $1E45 DEMONS displays the next instruction. 

1% Operator commands ап instruction step. 

ССВАХ DEMONS displays registers. 

E1 00 00 3745 

1E45 37 PSHB DEMONS displays the next instruction. 

'TIESF,03 Enter trace mode. 

‚© Start tracing. 


Table 2: Example of a typical user work session with DEMONS, with commentary. 
Characters in italics have been typed by the user. 


Simultaneous Interrupts Processor Action 


NMI and SWI treats as IRQ 
Early (PK) Mask NMI and IRQ handles NMI first 
IRQ and SWI handles SWI first 


( NMI and SWI handles NMI first 
NMI and IRQ handles NMI first 
IRQ and SWI handles IRQ first 
Table 3: Sequence of interrupt handling in the Motorola 6800 microprocessor, Parts 
produced during early production runs used the PK chip mask, and demonstrate 
unexpected behavior under certain interrupt conditions, most notably the 
simultaneous occurrence of a nonmaskable hardware interrupt (NMI) and a software 
interrupt (SWI). The PK series of 6800 branches to the IRQ (maskable hardware in- 
terrupt) vector location whenever this happens. (Parts of the PK series have the let- 
ters PK inscribed somewhere on the surface of the package; therefore they may be 
identified.) Later production runs of the 6800 processor used ап improved chip 
mask, and devices from these later runs handle interrupts іп a more logical manner. 

The following rule holds true for all 6800 processors: in the case where the IRQ 
signalis overruled by one of the other two interrupts, the ІКО may be ignored and 
lost unless its interrupt signal has been latched. Fortunately, the IRQ signal from the 
peripheral interface adapter (PIA) is latched. 


Later Masks 
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allow user input. At this point, the 
user can modify the program; alter 
the path taken through the program; 
change the contents of the condition 
code registers, index register, or 
either accumulator; display memory 
content in disassembled form; or 
enter the trace mode. 

In trace mode, DEMONS continues 
to receive control following execution 
of problem program instructions, but 
the user is not given control (that is, a 
chance to input commands) until the 
break address (or breakpoint) is 
encountered and the break counter is 
decremented to 0. The user sets the 
break address and the break count. 
Once set, these cannot be cleared 
without going through DEMONS 
initialization or executing the pro- 
gram being debugged until the break 
address is encountered N times. The 
break address entered must always be 
the address of the op code (ie: first 
byte) of an instruction byte sequence. 
Once trace mode is selected, tracing 
will be started by entry of the step 
command. Using the trace feature, 
the user can avoid stepping through 
long loops and previously debugged 
code one instruction at a time. Table 
1 shows the complete command set of 
DEMONS; table 2 shows an example 
of user interaction. 

DEMONS may be exited by use of 
the GO function, which bypasses the 
counter start-up code, or by acti- 
vating the system reset line (by hitting 
the reset switch). 


Possible Problems 

АП debugging monitors have 
drawbacks; DEMONS is no excep- 
tion. Since DEMONS relies on having 
the stack-pointer (SP) register proper- 
ly set, code which uses the stack 
pointer as an index register must be 
bypassed using the step function. 
Any code that is synchronized with 
some external process or has critical 
timing requirements will be delayed 
by at least 130 machine cycles per in- 
struction, causing possible errors. If a 
software interrupt (SWI) or regular 
maskable hardware interrupt (IRQ) 
occurs simultaneously with the cycle 
counter’s nonmaskable interrupt 
(NMI), possible vectoring problems 
may occur. (Table 3 summarizes 
these effects.) Thus care must be 
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ing formula: 


72 = (C x L) x D 


L, = Ti. Т2, 


taken when using DEMONS to avoid 
stepping through software interrupt 


(SWI) instructions. Likewise, I/O 
operations involving a regular 
maskable interrupt (IRQ) may not 
work correctly every time. 


Other Considerations 

Several extensions to DEMONS are 
possible. The patch function is not 
symbolic, but may be made so by 
using the disassembler tables т 
reverse and using a subset of the 6800 
assembly language restricted to hexa- 
decimal operands. This feature was 
not included in this version of 
DEMONS because of the need to 
avoid using excessive amounts of pro- 
grammable memory. Another exten- 
sion could be to allow the entry of 


I stated that the disassembler executes quickly, and will have to wait for input/output (ГО) 
operations when using terminals having data rates of up to about 3000 bits per second (bps). I 
calculated this figure by disassembling 128 instructions and noting the time required to com- 
pletethis task (T1). The time required for I/O operations (T2) was determined from the follow- 


C is the number of characters per line (32) 
L is the number of lines in the test (128) 
D is the time required to transmit one character (0.033 seconds at 300 bps) 


The processor time required to disassemble the 128 instructions is then: 


The disassembler is no longer I/O bound in speed of execution when T, = T2 for the 128-line 
test. The system is I/O bound when Т, < T2, and is compute bound when Т, > T2. 


multiple addresses for the trace func- 
tion to compare against. This feature 
would be useful if a situation arose in 
which the program under test could 
take several possible and unpredict- 
able paths. 

To use the disassembler in stand- 
alone mode, control should be passed 
to hexadecimal location 0000. The 
disassembler will reply by outputting 
a blank character to the terminal. 
Enter the four-digit hexadecimal ad- 
dress of the area of memory whose 
contents are to be displayed. The dis- 
assembler will issue home-up and 
erase-to-end-of-frame cursor com- 
mands to the terminal and will begin 
displaying lines of disassembled code. 
When 15 instructions have been dis- 
played, the disassembler will pause 


awaiting entry of the address of the 
next area of memory to be displayed. 
If a nonhexadecimal character is 
entered, MIKBUG will resume con- 
trol. 

DEMONS is started by transferring 
control to hexadecimal address 
03CC. DEMONS will output the 
character P to the terminal and await 
entry of the four-digit hexadecimal 
address of the program to be de- 
bugged. Following entry of this ad- 
dress, the contents of the registers and 
the next instruction to be executed 
from the program being debugged 
will be displayed. DEMONS then 
issues а colon (: as a prompt 
character and awaits entry of a com- 
mand at the control terminal. If a for- 
mat error is made while entering a 
command, DEMONS will output a 
question mark and again prompt for 
input. 

The most efficient way to use 
DEMONS is to step through unde- 
bugged code a single instruction at a 
time, patching errors as they are en- 
countered and correcting the contents 
of the registers when necessary, in an 
attempt to find as many bugs as 
possible in a single run. When the 
number of patches becomes un- 
wieldy, or an unpatchable bug is 
found, or the last bug is found, only 
then should you reload the assembler 
and reassemble the problem program. 
This technique will reduce the 
number of times you have to load 
memory from your mass-storage 
device and so will increase produc- 
tivity. M 


Listing 1: The main debugging routine of DEMONS, assembled in code for the 6800 microprocessor. This program uses the cycle 
counter, shown in figure 3, to generate interrupts that allow it to take command from the user program. 


THIS ROUTINE READIES THE PIA AND STARTS THE HARDWARE CYCLE 
COUNTER, IT WILL REQUEST THE STARTING ADDRESS QF THE CODE 
ТО RE DEBUGGED wITH A !Р! PROMPT, IT ALSO REMOVES TRACE 


00100 NAM DEMON 
00200 “ 

00300 + AUTHOR? А.І, HALSEMA 

00400 “ DATE! 11/08/77 

00500 + OBJECT MACHINE’ SWTPC 6800 
00600 * PROGRAM МАМЕ! DEMON(S) VERSION 1,0 
00700 + DEBUG MONITOR (SYMBOLIC) INITIALIZATION 
00800 “ 

00900 “ 

01000 * 

01100 * 

01200 + SETTINGS, 

01300 OPT 0 

01400 03CC ORG $03CC 
01500 E: 

01600 A075 XSAV EQU $A075 
01700 A02F STAK EQU $A02F 
01800 AQ06 КМІУ EQU $A0065 
01900 E1D1 DUTEEE EQU 5Е101 
02000 А078 TFLAG EQU $A078 
02100 АООС ADDR EQU ЗАООС 
02200 BOUC HCCPIA EQU 8800C 
02300 А07С APPND EQU $407C 
02400 A077 LINES EQU $A077 
02500 01A4 APP EOU 501А4 
02600 EOCA 0172845 EQU SEQCA 
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XeREGISTER SAVE AREA 
ОЕМОК (5) STACK ADDRESS 
AMI INTERRUPT VECTOR ADDRESS 
OUTPUT CHARACTER ROUTINE 
TRACE ACTIVE FLAG, 1= ACTIVE 
ADDRESS STORAGE USED BY BALDH 
CYCLE COUNTER PIA ADDRESS 
APPENDAGE ADDRESS FOR DISASM 
LINES FOF DISASM TO DISPLAY 
APPENDAGE ADDRESS ІМ DISASM 
OUTPUT 2 HEX 


DIGITS AND SPACE 
Listing 1 continued on page 338 
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ө Uses DIGIAC MAPS-80 operating system. (Digital Research MP/M) 
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e Complete turn-key system for ease of operation and learning. 
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[Т ALL POSSIBLE! D eia accorde н hobbyist, the MAPS Digest provides information at 


your fingertips. Ask for your subscription! 


The Digiac MAPS-1000 MP/M Universal Support Module has 

been designed to meet the total demands required by Digital - 
Research's MP/M multi-user, multi-tasking operating system. All | КӨНЕ Даан 
input/output, interrupt generation for task switching and disk MAPS 

bootstrapping are resident functions on the MAPS-1000. Commercial Products 

The MAPS-1000 has been designed with all the following Division Of: 


powerful features: \ DIGIAC CORPORATION 
ө Four (4) independent В5-939С Seriai Communication channels % е 175 Engineers Road 

e One 8 bit TTL parallel port € On-board phantom controlled disk 1 Smithtown, New York 
boot prom/monitor ® Power on jump capabilitye Crystal controlled | 11787 р 

MP/M interrupt generation Logic ® On-board extended memory CORPORATION Phone (516) 273-8600 
bank switching Logic. 


MAPS-1000 Board - Available separately, fully assembled & tested ef —— oe - 
Price: $495.00 " 
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02700 
02800 
02900 
03000 
034107 
03200 
03300 
03400 
03509 
03600 
03790 
03801 
03909 
04000 
04100 
04200 
04300 
04468 
0450!) 
04600 
04700 
04800 
04309 
05000 
05100 
05200 
0530) 
05400 
05509 
05b5uu 
05704 
0582 
05306 
060no 
06100 
06200 
46300 
9469310 
06500 
0660 
06701 
ogün 
06900 
070043 
07105 
07200 
07300 
07400 
07500 
07600 
97700 
07800 
97920 
08090 
08100 
08200 
08300 
08400 
08500 
08600 
08700 
08800 
08900 
09000 
09100 
09200 
09390 
09400 
09500 
09600 
09700 
09800 
99900 
10000 
10100 
10200 
10300 
10400 
1051») 
10500 
10790 
10800 
10900 
11000 
11100 
11200 
11300 
11400 
11500 


0 3CC 
O3CF 
03D2 
0305 
0307 
USDA 
0300 
030Ғ 
03E2 
03Ek5S 
93Е8 
ОЗЕН 
03ED 
U3EF 
Q 3F1 
03F 3 
93Ғ5 


03Е7 


03Е9 
ОЗЕН 
03FD 
ОЗЕРЕ 
0401 
0403 
0405 
0407 
0499 


040А 
v4uD 
ОЗОЕ 
0411 
0412 
0413 
0414 
0415 
9414 
041А 
041C 
u41E 
0320 
0422 
0423 
0425 
04248 
0428 
0420 
0430 
0332 
0435 
0437 
0339 
043С 
943Е 
0441 
9443 
04465 
0449 
044C 
033Е 
044Ғ 
0451 
0353 


0455 
0456 
9458 
0459 
9454 
0458 


4450 
045F 
0462 
0464 


E0C8 
А079 
ЕЛАС 
ЕТТЕ 
0018 


СЕ duoc 
6 01 
20 03 
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UUT4HS 
TADDR 
ІМЕЕЕ 
РПАТА1 
NEXTL 
* 


ж DEMON(S) 


* 


` START 


UG 


SETUP 


нежна 


NTRP 
USER 


MINE 


WT 
Сачанч 


ТЕЗТ 


ж 
МОНЕ 


+ INPUT 15 


BAD 


NEXT! 


UFYAN ) 


EQU 
EOU 
EQU 
ЕЧЏ 
коп 


START*UP ENTRY POINT 


LDS 
CLR 
JSR 
LDAA 
JSR 
JSR 
BCS 
JSR 
LD X 
STX 
LOX 
CLR 
LUAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
ANDA 
STAA 
LDAA 
STAA 
LOAA 
ANDA 
STAA 
ЕТІ 


БЕССЕ 
54079 
SE1AC 
SEUTE 
$0018 


4 STAK 
TFLAG 
CURL 
s! P 
ОЧТЕЕЕ 
BALOR 
WG 
SETAD 
&1 МТЫР 
NMlV 
&4CCPIA 
1,Х 
РЕ 

X 

1504 
1, Х 
ВБ 

Х 

X 

85:9 

X 

8807 
\, А 

X 

%5ҒЯ 

K 


OUTPUT 4 НЕХ DIGITS AND SPACE 

TRACE RECOGNITION ADDRESS 

CHARACTER INPUT ROUTINE 

PRINT BLOCK ROUTINE 
DISASSEMBLER ЕМТНУ POINT 


SET STACK ADDKESS 
RESET TRACE. FLAG 
ISSUE CK/LF 


ISSUE PROMPT 

СЕТ START OF РАПВЬЕМ PROGRAM 
BAD INPUT* TRY AGAIN 

SET UP NMI VECTOR 


INITIALIZE PIA/CYCLE COUNTER 


SELECT DOFA 
AND SET UP ALL LINES TO OUTPUTS 


St.LECT IORA 


TURN QFF COUNTER RESET 


AND SET INITIAL CUUNTER VALUE 


TURN QFF COUNTER LOAD 


ENABLE СА! INTERRUPT Ом Lua 1i: 


START CUUNTER 


бп ТП PRORLEM РНПОНАЧ 


INTERRUPT PRUCEO&SUR АҺ) ОРЕКАТОВ COMMAND DECDODI*G, 


RA TERED Ом 
LUCATIOW LARELIED 


UPON OCCHURENCE, 


UF NM] INTERRUPT, 
ALLUwS FOR PATCHING IN .JdJuapsSs 
ІМТГЕЯНИРТ PROCESSING LF MORE THAY ANE SOURCE 


ИЕ NAT INTERRUPTS IS AVAILABLE, 


TU FURTHER 

LOX #ACCPIA 
TST 1,% 
Км] WINE, 

N IP 

NUP 

мор 

LUAA #504 
STAA 1,Х 
LIAA as3r 
STAA K 

LDAA 53b 
ATAA X 

ШАА X 

TSX 

LUX 5,X 
STX ADDR 
TST TE LAG 
KEW NOT 
CPA ТАК 
BME МОРЕ 
DEC TFLAG 
BNE МОРЕ 
LDAA #801 
STAA LINES 
HSR REGS 
JSR SHOLIN 
ОАА ely 
J.SR UUTEEE 
JSR ENE EE: 
LOX acOmTaw 
ОАВ K 

СВА 

ВНЕ AURE 
LOX 1, А 
МАР x 

TSTE 

BEY BAL 
TAY 

INX 

INX 

BRA TEST 
BAD* TELL ÜPERATOR ANI: 
LOAA #17 
JSR ОУТЕЕЕ 
BSR CURL 
АВА Сумм 


СЕТ PIA ADDRESS 


eAND CHECK FUR CYCLE CUUNTEF 


‚ 1^ТЕККУРТ 

PATCH A JUMP ТІ) ЗИМЕ OTHER мы] 
«PROCESS HERE, RECAUSE THIS 
"ІМТЕВКИРТ 15 NNT ЕНІМ CYCLES, 
DISABLE CUUNTER INTERRUPTS 


STOP СПИНТЕН 


KESET CQUATER® SFT LOAD VALUE 


è TID 3 
CUMMY READ TU INSURE AM] OFF 


GET ADDRESS UF NEXT ILSSTRUCTIVA 
БЕТ ADDRESS FOR nISASSEmBLEH 


TRACE “ODE RUNNING? 

ІК NI. BRANCH 

ТНАСЕ FLAG SFT» ГЕЗТ ADDRESS 
hRANCH IF kROWG APNRESS 
ADDRESSES ARE EQUAL= СІЛІМІ HIT 
IF МОТ ZEHD= СИ TRACE SOME AURE 
SET NUMBER OF LINES FOR DISAS™ 


CO А CK ҺЕ AND DISPLAY REGISTERS 
DISPLAY INSTRUCTION 
СЕТ СИММАНЫ= ISSUE PROMPT 


GET ДАРИТ 

GFT CUMMAND TAKLE ADDRESS 
GE? RECUGNITIitu CHARACTER 
SAE AS JNPUTF 

JF МОТ» GU LOOK AGAIN 


EQUAL» GET CURRENT ANDRESS 


би Du IT Tñ IT 
FOLNA FND OF TAALET ы 


ҮЕ5” TELL GPEKAT SF 
Мп” POINT TO NEXT EWTKY IN ТАВЬЕ 


AND GU TEST IT 


GIVE HIM ANOTHER CHANCE ТП DA ІТ RIGHT 


DISPLAY OUEST ION MARK 


ГИ CARRIAGE RETURN/LINE FEED 
AND GO TRY AGAIN 
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„| ATARI Ai 
АТАР" ТАН Al 


АТА 
ГАНІ АТ | АТ ARI A 44. NT uh ALAR. 
ІНІ АТАР "AR al ATARI Ala 1 ATA. Y TARI A RI "ATARI АТАН АТА RI Al: АЛАЙТА АТАК! ТАН! ATARI А нг ATARI Al. JARLA ARIA, ATARI ATA 
ATARIA ATARI ‘ARI Al. | ATARI ATARI ATARI. ATARI ATAh ATARI ATARI ATARI А. КІ ATAR "ARI ATA ATARI AT*" ATARI ТАҚТА SRI ATARI ATARI TARIA А 
ARI ATA [ARI A ATARI "ARI ATAP TARI ATA АТАНГА RI ATARI "ТАК! АТАК ATARI А ATARI «КІ ATA [АКГ А АТАК “ТАКІ ATARI АТАН! АТА. "А. 
ATARI A id ATAR RI АТАР ATARIA ATARI U ATAR |. ARI AT, TARI AT, |] ATAR RLATA ТАЙГА -I ATAR) д. АКТ АТ. 1 ATARI. CAR! ATARI АТА, 
ARI АТА ATARI A ATARI A RI ATA “ARI AT. ATARI А ^. ПАТАК RI ATARI sTARI A АТАЙ! RI ATA ATARI АТАР! АТАР ТАК] AJ RI ATARI Al 
ATARI A RI АТАК RI АТАН \TARIA ATARI ЧАТАК “ARI AT. "ARI АТ! Ч АТАК -RLATA ТАН] А U ATARI 1 ATARI AR] ATARI А. 
ARI ATAI AR ATARI A ATARI A «RI ATA “ARI АТ, АТАНҒА (АТАН П АТАК! STARI A ATARI ‘IATA ATARI Al TARI Al “ТАК! АТАН 
TARI А1 ‚ AT. tL ATAR RI ATAF ATARIA ATARI ЧАТАК ARI AT, "ARI AT. `] ATAR RILATA TARIA "D ATARI, | ATARI ТЕ "ТАКІ АТ, 
"FATAR: ТАК TARIA ATARI КІ ШІ, “ARI AT. МАНІ д. tL ATARI Al ATAF STARIA, _, ATARI RI ATA; TARI АТАК, АК “TARI AT RI ТАТАЕ 
RI ATA: ІНІ АТ ATARI RI ATS АТАК ATARI al ARI ATA ATARIA FL ATARI, ATARI А АТАК. TARI Alan ATARI А ATARI LA” «Т АТАК ТАТ, — ARI АТ 
"АНІ а! DRE АТАТ RIATARI ATA” ГАК! ATARI ATARI ATAI ATARI ГАТ, sI ATARI hae AT ARI ATAR! ATARI А a АТ АНГА І STARI АТ" КА ATARI. АТА} M| ATARI АТА 
“ӘГАТАР" ARI АТ/ 9 АТИ age STATAP* 4 
(ТАТАН % 
А 4 ATARI :. ARI ATARI A TET 
. ATARI АТА! ATARI АТАР «a ATARI à 
ARI А” RI AT “ARI АТАК 
АГАТА! ^ =: . ATARI 4 
ГАТАКГАТА! ARI ATARI AKI. ARL АТА ¿ATARI. ARI ATARI өкі ATARI. Al ALATAR. — RI АТАБ | АТАКА ТМ 
TARI АТАР! ARI AT "] ATAN (ТАН! ATARI ATA КІ ATARI ATARI АТАҺ «КІ ATA 7! АТА! R] АТА"! АТАК, (ARD ATARI. ATARI АТ. ATARI 4 d АТАР, ATAR. 
TARIA .| ATAR ARIAT; ! ATARI ATARI А TARI ATARI АТАН] AT, ATARI RI AT. ATARI RI АТА: ATARI ATARI ATARI A, RT ATAR [ARIA ТАТА, 
RI АТА! ATARI à ATARI АЁ ATA' * AT? { ATARI R] ATARI ГАВГАТ..... ATARI ГАН AT ATARI А RI ATAR АК! АТА) ATARI A «RI ATA TARI А 
TARIA RI ATAF „RI АТА) ATARI " ARI ATA "ARI АТА | ATARI ATARI АТА | ATARI t| ыж ТАК] АЛ “ТАВ! AT КІ АТАН ATARI АТАН! АТАК 
Ri АТА} ATARI / ATARI; ARIAT? | ATARI I ATARI TARI AT ‘TAR! АЛ ATARI RI ATAF RI АТА} ATARI А ARI ATA 
TARIA КІ ATAE RI ATAI ATARI ; ARI ATA ARI ATA | ATARI. 1 ATARI Ч ATARI TARI Al TARI AI RI АТАН ATARI & 
Ri АТА}! ATARI / ATARI AKI ATS | ATARI | ATARI TARI ATA TARI Al TARI A RI ATAF КІ ATA} ATARI а ARI ATAR 
TARLA АТАК КІ АТА ATARI у ARI АТА ARI AT? — ATARI AY. J^ ATARI {1 АТАН  TARI A1 ТАКІ А} КІ АТАН ATARI АТА ov STARS 
‚К! АТАК TARIA | АТАК” .АВГАТА | ATARI, {Г АТАР SRI ATARI ATAR" “ARI AT ATARI RI ATAR КІ АТУ АТАКА | SI ATARI ATARI / ARIAT 
I ATARI АТА! ATARI NP a 4! АТАН! АТ; ARI АТАК: ATARI ^ TARI ATARI A7 TARI ^. RI AT* TARI АТА... АТАН! — ARI ATARI | AKI ATARI AT? ATARI 
е айылды ATAR ATARI АТАК! 47 ATARI АТ " ATARI AT? КІ ATARI АТАК! М ATARI AT "TARI ATA’ “RIA” 
ARI АТА т TARI АЛ 
ANI AIAR ATARI Al 
RI ATARI АТ TARI ATARI 
E Ж к -—" П [11 ғ Я г м“ = A e “44 
| Atari graphics and sound stand in The Atari machine is the most extraordi- 
51% . E & — 23 
а class by themselves. nary computer graphics box ever made... 
David D. Thornburg Jed Nelson 
i ы a id 4 A н E 7. (n j P5 4 J 
Compute Magazine, November/Decembei Creative Computing Magazine, June 1980 
[44 ` a . . [14 a . “ 
Its superiority lies іп three areas: draw- ...SO well packaged that it is the first per- 
i 1 p м РА 7 x 1 Е 2 г P +4 1 
ing fancy pictures (in color), playing sonal computer I ve used that I'm willing 
М * + ay 
^ ac т. T 
music, and printing English characters , tosetup in the living room. 
onto the screen. Though the Apple can Ken Shier, NEN Inc. Summer 1980 


do all these things 


b. x >= = ` well constructed, 
Atari does them better. 


; sleekly designed and 
Russel Walter user-friendly—expect 
Underground 


Guide to Buying a What computer people reliable equipment, 


Computer” and strong maintenance 
Published 1980, | are saying about and software support. 


SCELBI Publications | Computer s for people. Videoplay 
Deceniber, 1980 


To find out about the ATARI? 800™ Computer 
first hand, ask vour local computer dealer 
for a hands-on demonstration. 
Or call, 800-538-8547 (In California 800-672-1404) 


ATARI № 


РА A Wamet Gomnmunichtlons Canan (So) 
Computers for people: 
For further information write: Atari Іпе., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086 Dept. C-11 
Circle 35 on Inquiry card. 


Listing 1 continued: 


11600 
11706 
11800 
11900 
12006 
12100 
12200 
12300 
12400 
12590 
12600 
12700 
12800 
12900 
13000 
13100 
13200 
13300 
13400 
13500 
13600 
13700 
13800 
13900 
14000 
14100 
14200 
14300 
14400 
14500 
14600 
14700 
14800 
14900 
15000 
15100 
15200 
15300 
15400 
15500 
15600 
15700 
15809 
15900 
16000 
16100 
16200 
16300 
16400 
16501) 
16600 
16790 
16800 
16304 
17090 
17100 
17200 
17300 
17400 
17500 
17600 
17700 
17803 
17990 
18000 
18100 
18200 
18300 
15409 
18509 
18600 
18700 
18800 
18900 
19099 
19100 
19200 
19300 
19400 
19500 
19600 
19700 
19800 
19909 
20009 
20100 
20201) 
20300 


0456 
0368 
0468 
046E 
046F 
0470 
0471 
0474 
0477 
(147A 
047D 
0480 
0483 


0484 
0487 


048A 
048D 
048Ғ 
0491 
0493 
0495 
0497 
0499 
049В 
0490 
049Ғ 
04А0 
9441 
04A2 


0443 
04А5 
04А7 
04АВ 
04А9 
O4AA 
04АВ 
ОЗАС 
ОЗАЕ 
ано 
0481 


0452 
0484 
(1456 
0489 
04BB 
U4HBD 
04C0 
04C3 


04C4 
v4C6 
оС” 
ОЗСВ 
04СЕ 
3400 
9402 
404 
Cen 
04124 


040А 4 


04DC 
O4DF 
04Е1 
) ФЕ. 3 


E5 
ОА 


DC 
01 


EF 
00 
AQUC 
ЕВ 
06 
А00р 
А00С 
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* 
+ 
w REGS» DISPLAY REGISTERS 
* 
H 


EGS ВР CURL DQ CR/LF 
LOX ССІ DISPLAY 'CC В А X! CKLF 
JSR РАГА] 
TSX СЕТ STACK ANDRESS 
INX CORRECT FOR REGS НЕТИКМ ADDRESS 
[NX 
JSR QUT2HS DISPLAY CC 
JSR QUT2HS DISPLAY В 
JSR QUT24S LISPLAY A 
JSR UUT4HS DISPLAY X 
CURL LDX #CRLF DO CARRIAGE RETURN/LINE FEED 
JSR PDATA1 
RTS EXIT 
“ 
МОРЕ LDX 8HCCPIA GET PIA ADDRESS 
JMP SETUP GO START COUNTER AND EXECUTE 
* 
* GET HEX INPUT 
“ 
ІМНЕХ JSR INEEE GO GET CHARACTER 
SUBA #830 НЕХ? 
ВМТ BADHEX NO» JUMP 
CMPA #809 BETWEEN 0 AND 5097 
BLE OKHEX YES= ОҚ 
CMPA #811 А OR GREATER? 
BMI BADHEX МО» ERROR 
CMPA #816 F OR LESS? 
BGT BADHEX МО» ERROR 
SUBA %507 ADJUST FOR А THROUGH F VALUES 
OKHEX CLC CLEAR ERROR FLAG 
RTS EXIT 
BADHEX SEC 
RTS 
* 


«СЕТ ONE BYTE OF HEX INPUT* EXIT WITH DIGT1 IN A AND CARRY CLEAR IF OK, 
* 


BYTE BSR INHEX GET A DIGIT 
BCS RADH BAD= NOT НЕХ» JUMP 
ASLA MOST SIGNIFICANT DIGIT, SO LEFT 
ASLA « JUSTIFY IT 
ASLA à 
ASLA в 
ТАВ ‚ AND SAVE Тм ReREGISTER 
BSR INHEX GET LEAST SIGNIFICANT DIGI? 
BCS BADB IF INPUT IS BAD« JUMP 
ABA COMBHBINE BUTH IN A 
BADB RTS EXIT 
“ 
+ BADDRe BIIILD ADDRESS, RESULT In $А00С AND X IF GOOD, ELSE CARRY SET, 
4 
BADDR BSR BYTE GET HEX BYTE 
BCS ADBAD JUMP IF BAD 
STAA ADDR SAVE BYTE 
hSR ВУТЕ СЕТ SECOND ВУТЕ 
ECS ADBAD JUBP IF BAD 
STAA ADDRe1 SAVE IT 
LDX ADDR GET IN X 
ADBAD PTS EXIT 
* 


+ TRACE. PROCESSING, COMMAND FURMATS TXXXX, DR TXXXX,NwN 
* wHERF T IS THE COMMAND CHARACTER 

* XXXX IS А FOUK*DIG]T HEX ADUKESS 

* HN IS А Twi DIGIT TRAP CDUNTSS7F mAX, 
* TRACE MUDE IS SET WITH THIS COMMAND. STEP COMSAND STARTS RUN, 
* THE PRUBLEM PROGRAM WILL KUN UNTIL DEMOM(S) HAS УСОН Te REL 

* ADDRESS XXXX мм TIMES, WHEN IT “ІШ. FEIURe 98ERATUR CONTROL, 
* AUDRESS XXXX MUST BE THE ADDRESS mF THE FIRST BYTE OF Ач 
Li NOTE. ТААТ ZERO IS A ЗАТ. ОНЕ VALUE КӨР NN IN TNPUT, 

“ 

T 


INSTRUCTIUN, 


TXXXX, FURM SETS NN Tn 01 AUTOMATICALLY, 
RACE HSR BADDH GO GET ТРАСЕ ADDRESS 
BCS BAD ҺА) INPUT 
STX TADDR 
JSR INEEE СЕТ Ректор UR COMMA 
CMPA at, БЕНТІІО? 
ҺЕО SE TONE, YES= SET TFLAG ТО ПМЕ 
C^PA al, СОММА? 
RNE Hh AT МП» KAD INFUT 
KSK BYTE: IT IS COMMA] СЕТ LoOP COUNT 
BCS BAD 
НЕО RAD 
SETT STAA TFLAG SET IN TRACE FLAG 
WEXT2 BRA NEXT 1 GO GET A COMMA 
ЗЕТОНЕ LDAA 4501 
BRA SEIT 
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TRS-80 owners 
Explore new worlds 
. with CHATTERBOX.: 


The MICROMINT INC. introduces 


э. С, The СНАТТЕНВОХ is the only 
its latest data communications product, peripheral needed to allow a TRS-80 to 
the “CHATTERBOX” The CHATTERBOX communicate with timesharing systems 
Is a unique packaging combination of . : such as Micronet and the SOURCE. 
the presently available COMM-80 I/O p In addition, CHATTERBOX can be 


interface for the TRS-80* and an 
acoustic modem. This one box is 
all that is required to turn even a 
barebones 4K TRS-80 into a full 
timesharing terminal. `: 

The CHATTERBOX 
includes a built-in programmable 
50-19200 baud Serial port, a 
Centronics compatible parallel 
printer port, a 300 baud 
acoustic originate modem, and 
a spare TRS-BUS expansion 
connector. It comes complete 
with power supply, ribbon 
cable and connector, user's 
manual, and smart terminal 
software for immediate 
operation. When the modem 
is in use, the complete data 
conversation is automatically 
routed to the serial output 
port and parallel port 
where it can be D 
logged on a printer. ¿J z 


used simply to provide an address 
.selectable serial and parallel port. 
It is completely hardware and 
software compatible with existing 
TRS-80 products and connects 
either to the keyboard connector 
or screen printer port on the RS 
Expansion interface. It does 

not require the RS Expansion 
interface for operation. 


CHATTERBOX: 
| $27995 


• Full 8-bit parallel port. 

» RS-232-C serial port 

(up to 19,200 baud). 

• Acoustic modem. 

+ TRS-BUS connector for 
future expansion. 
„ Connects to Keyboard or E.l. 
ж «Includes terminal software. 
a • Users manual. 
* Power supply. 


MAIL ORDER OR INFORMATION 
WRITE OR CALL: 


The MicroMint Inc. 

917 Midway 

Woodmere, NY 11598 
Dealer inquiries invited. 


CALL: 
516-374-6793 


THE INTERFACE CONNECTION 


TAS-80 is a trademark of Tandy Corporation 


= 
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20400 

20507 

20600 

20700 

20800 

20900 

21000 0465 RD CR 
21100 O4E7 25 98 
21200 08489 BD 75 
21390 ták ЛЕ 0437 
21400 ОЗЕЕ ul 
21504 ОЗЕР 01 
21600 04F0 01 
21700 Q4F1 01 
21800 

21900 

22000 

22100 

22200 0472 3н 
22300 

22400 

22500 

22600 

22700 

22800 

22900 U4F3 7E 045p 
23090 04Ғ6 db DE 
23100 O4F8 87 A077 
23200 O4FB в) 85 
23300 O4FD 24 06 
23409 V4FF 30 
23500 0500 ЕЕ 05 
23600 0502 FF AuuC 
23700 0505 85 10 
23800 0507 Bh E101 
23900 USUA HD 62 
24000 050C 20 01 
24100 

24200 

24300 

24400 O50E KN 0466 
24500 0511 7Е 0441 
24600 

24700 

24800 

24900 0514 80 BD 
25000 9516 25 04 
25100 0518 30 
25200 0519 08 
25300 051A OB 
25400 0518 39 
25500 051C 31 
25600 051D 31 
25700 U51E 20 D3 
25800 

25900 

26000 

26100 

25200 

26300 

26400 0520 8D F2 
26500 0522 A7 00 
26600 0524 20 B9 
26700 

26800 

26900 

27000 0525 8D EC 
27100 0528 08 
27200 0529 20 F7 
27300 

27400 

27500 

27600 052B 8D E?7 
27700 052D 08 
27800 052E 20 F8 
27900 

28000 

28100 

28200 0530 BD 0482 
28300 0533 25 BE 
29800 0535 30 
28500 0536 09 
28600 0537 09 
28700 0538 09 
28800 0539 BD 28 
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* STEP COMMAND PRUCESSING, CAUSES TRANSFER OF СПРТЕОІ, Tn ANDRESS, 
* COMMAND FURMATI SXAXX OF 5, 

* WHERE XXXX IS A FOUR DIGIT HEX ADDRESS, 
* SXXXX FÜHM SETS NE" CURRENT ADDRESS 
Ф 

* 

S 


S, FURM STARTS RUN AT FURREwT ALORESS, 


TEP BSR BADDRE G0 GET ADDRESS 


BCS NOPE IF NOT НЕХ» ASSUME PERIOD 
ВАР SETAD ELSE PUT ALDFESS IM STACK 
JMP NOT DISPLAY AND GET NEXT COMMAND 
МІЛР 
NOP 
МПР 
NOP 
+ GO COMMAND PROCESSING, CAUSES ЕХІТ FRUM DEMIS) KITA CYCLE COUNTER 
+ HALTED, USE »MEN ЕЁ ҺТ&НЫП with ÜFBHHGOING, 
* CONTROL IS PASSE! TO ThE CHURKENT ANDRESS KEACHED 
Ф WMILE STEPPING Он THACING, 
Gn РТУ EXIT ЕНИк рЕм0ОЧ(5) 
* DISPLAY CO4MAND PROCESSING, DISPLAYS 16 INSTRUCTIONS FROM MEMORY IN 
+ DISASSEMRLED FORM, 
+ CUPMANT FORMS? DXXXX GR D, 
* WHERE XXXx IS А 4 DIGLI HEX ADDREkSS5 
* D. CANSES DISPLAY ТО STAKT WITH IHE CHRRFE0T 
+ INSTRUCTION 
DAR JUMP BAL 
DISPLA LOAA sSUE БРТ UP LINES FOR PISAS4 
STAA LINES 
BSR BADDR GET ADDRESS 
RCC SHOW IF МП БЕКОВ OM FNTRYS* BRANCH 
15Х СЕЛ ADDRESS FRÜM STACK 
LDX 5,Х a 
STK ALDH LAND SET FOR DISASSEMHLER 
SHOH LDAA 4610 номе ПР 
JSR UUJTEEE 
ESE SHOLIN GO DISPLAY IWNSTRUCTLIUN 
BRA NEAT2 GPT ANUTHER CUMMAND 
* HEGISTEH DISPLAY, THE REGISTERS IN THE STACK APE DISPLAYED, 
E] СпымАқ) FORME A 
ж 
SHÜREG JSR REGS DISPLAY REGISTERS 
НАСКУР JMP сомом Gl GET ANOTHE СОммАМО 
ж 
+ SUPPORT SUBRUUTINE= GET INPUT ANU PREPARE X REGISTER 
ж 
КУН BSR BYTE GET INPUT FYTE 
hCS GAG BAD VALUE? 
TSX SET VALUE ІМ STACK 
INX ADJUST ADDKESS FOR BEING Iw 
INX 
KTS 
GAG INS 
INS 
BRA DAR 
* 
* SET CONDITION CUDE REGISTER, COMMAND FORME CXX 
+ WHERE ХХ IS A 2eDIGIT HEX VALUE THAT 
* THE CC REGISTER IN THE STACK WILL BE SET 
+ Tri, 
& I 
RSETC BSR BYN GET INPUT BYTE 
SETREG STAA Х 
BRA NEXT2 GO GET ANOTHER COMMAND 
* 
+ SET BeREGISTER, COMMAND FORMS BXX 
* 
RSETB BSR BYN GET INPUT BYTE 
BSETS INX 
BRA SETREG 
" А 
+ SET AeREGISTER, CUMMAND FORME AXX 
% 
RSETA BSR BYN 
INX 
BRA BSETS 
# SET X-REGISTER, COMMAND FORMAT? XNNNN 
* WHERE NNNN IS A 4eDIGIT HEX VALUE 
* 
RSETX JSR BADDR GET 4 DIGITS 
BCS DAB BAD INPUT? 
TSX М0е СЕТ STACK ADDRESS 
DEX SET X VALUE IN STACK 
DEX 
DEX 
BSR SETS 
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А SURRUUTINE 


DEALERS: By now you know that it takes..... 


SOFTWARE 


TO SELL 


COMPUTERS 


and International Micro Systems сап provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 


If you are just looking for a G.L., A/P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers’s a much bigger market for micros out there than that. Wherecanyou finda 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell. 


But thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With Our..... 


5245 Dealer Demo System. 


we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a Call or drop us a card and let us show you what selling business systems 
should be all about. | 


Financial Systems Wholesale Distribution System 


GL. A/P, A/R Purchasing & Receiving 
Payroll Inventory Control 
Cash Receipts/Disb. Invoicing & Réceivables — Ba 
Job Costing Salesman Comm. Reporting | 
Mailing List Mgmt. Backorder Management 
Medical/Dental Manulacturing Inventory Control 
Office.Scheduler Finished Goods Inventory Mgmt. 
Patient Billing & A/R Parts Inventory Mgmt. 
Insurance Forms Parts Purchasing & Receiving 
Governmental/Educational Bill of Material Ta 
Student Record Keeping Production Scheduling 


and Scheduling 
Fund Accounting 


| NTERNATIONAL 


ICRO For details on our demo special, contact us at: 
8425 Quivira Road, Lenexa, Kansas 66215 


Q YSTEMS Phone: (913) 888-8330 


Circle 201 on inquiry card. BYTE Мау 1981 343 


Listing 1 continued: 


28900 0538 20 
29000 
29100 
29200 
29300 
29400 
29500 
29600 
29700 
29800 0530 BD 
29900 0540 25 
30090 0542 FF 
30100 9545 BD 
30200 05ан 25 
30300 054А ЕБ 
30400 0540 A? 
30500 054Ғ 08 
30600 0550 86 
30700 0552 BD 
30800 0555 20 
30900 0557 Bg 
31000 0559 27 
31100 0558 ds 
31200 0550 27 
31300 OSSF 20 
31400 
31500 
31600 
31700 09551 30 
31804 05062 UB 
31900 0563 ВЫ 
32000 OS66 A? 
32100 USOR ны 
32200 056b А7 
32390 0960 39 
32400 
32500 
32600 
32700 u5bE CE 
32600 09/1 ЕК 
32909 0574 #0 
33090 0577 39 
33100 
33200 
33300 
33400 
3350n 0578 53 


A2 


АС 
06 
AU0UD 
07 


01A4 
АМ7С 
001Е 


33500 0579 04Е5 


33700 2578 54 


33800 057С 94С4 


33990 057Е 52 


34000 057Ғ 050Е 


34100 0581 47 


34209 0582 04Е2 


34300 0584 44 


34400 0585 04F6 


34500 0587 431 


34600 0588 052U 


34700 054A 41 


34800 958В 0528 


34900 0580 42 


35000 058Е 0526 


35100 0590 58 


35200 0591 0530 


35300 0593 50 


35440 0594 0530 


35500 0596 00 
35600 0597 90 
35700 2598 00 
35800 0599 00 
35900 

36009 059А 43 
36100 059R 43 
36200 059С 20 
36300 0890 42 
36406 059Е 20 
36500 059F 20 
36600 OSAQ 41 
36709 05А1 20 
36800 05А2 20 
36900 05A3 58 
37000 05A4 OD 
37100 05A5 OA 
37200 05А6 04 
37300 
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NEXT3 BRA NE. X T 2 
* PATCH COMMAND PROCESSOR, COMMAND FORMAT: PXXXX,NN NN NA peg (СЕ) 
+ WHERE ХХХХ IS А 4eDIGIT HEX ADDRESS 


ж AND NN IS А 2=01С1Т НЕХ VALUE 

* ENTER AS МАМУ 2 DIGIT VALUES AS NEEDED, THEN TERMINATE STRING 
* WITH A CARRIAGE RETURN, EACH NN VALUE IS PLACED IN MEMORY AS 
* ІТ 15 ENTERED; UNLESS AN ERROR 15 MADE. THEN THE NN VALUE 

* CONTAINING THE ERROR IS REJECTED AND 15 МОТ STORED, 

% 
Р 


АТСН JSR BADDR GET ADDRESS 

BCS DAB JUMP IF NOT HEX 

GETMOR STX XSAV SAVE X FOR LATER 

GETS JSR ВУТЕ СЕТ 2 DIGIT VALUE 
ECS WHAT JUMP IF МОТ HEX 
LDX XSAV RESTORE X 
STAA X eAND STORE THE VALUE 
INX POINT TO NEXT LOCATION 
LDAA pt SPACE BETWEEN INPUTS 
JSR QUYEEE қ 
АНА GETMOIR Gü СЕТ МОРЕ INPUT 

Haat ЕОВА a8DD INPUT NOT нЕХе CARRIAGE CtUDE? 
BEU NE X T3 JUMP IF YES 
ЕПНА 8521 COMMA? 
РЕЧ GE1S JUMP ІК YES 
BWA DAK ELSE ERRüuk LF HOT 


+ 
* SUPPORT SURUUTINE= MOVE ADDRESS INTO STACK 


SETAD TSX PUT THE ADDRESS Ik THE STACK 
INX 
SETS LDAA ADDR 
STAA баХ 
LDAA AUDK +1 
STAA 7,Х 
RTS 


+ 
+ SUPPORT SUBROVT ЕНЕ SET APPENDAGE ADDRESS AND CALL DISASSEMBLER 


+ 


SH JILIN LDX “APP SET APPENDAGE FoR DISASSEMRLEK 
STX АРЫМ: 
JSR ЧЕХТЬ GO TU ПТЗАБЗЕМАЬЕЯ 
RIS 
* COMMAND TABLE, EACH rENTHY IS 3 KYTES LONG, THE FIRST BYTE IS THE ASC11 
* COMMAND CHARACTER, THE NEXT 2 RYTES ARF THE PROCESS 
* ADDRESS, THE ТАВЦЕ IS TER*"IKATED WITH А BYTE OF ZEHUS, 
ж 
COMTAB FCC /8/ STEP CONNARD 
FDR STEP 
РСС /T/ TRACE COMMAND 
FDE TRACE 
F CC /R/ REGISTER DISPLAY 
FDB SHUREG 
FCC ГАСА GO COMMAND 
FDg GJ 
FEC /D/ DISPLAY СОРМАФИ 
FDB DISPLA 
FCC /C/ SET COSDITION Chines 
FOB RSETC 
FCC }А/ $21 AeREGISTEn 
FDB RSETA 
FCC /B/ SET BeREGISTER 
КОВ RSETH 
FCC /X/ БЕТ X9REGISTER 
FDR RSETX 
FCC /P/ PATCH 
FDB PATCH 
FCH 0,0,0 SPACE ҒОк PATCHING AM ENTRY 
FCB 0 END OF TABLE 
+ REGISTER INENTIFICATION 
ЕСІ, FEG Се R A X/ REGISTER ID LINE 
CRLF FCB 80D,80A,4 САНКТАСЕ RETURW/LINE FEED 
END 


Listing 2 starts on page 346 
Listing 3 is on page 358 


Мете 
known 
for our 
fine print. 


The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 

The Epson MX-80 challenges any dot matrix 
printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode рее yota a tack- 
sharp, clean, easy-to-read 
face with true descenders—at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col- 
umns. We give you adjustable 
tractors so you can do any- 
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual- 
ity is the only thing we have 


to sell, you’re wrong. The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world’s first dispos- 
able print head—after it’s printed between 50 and 
100-million characters, just throw it away. A new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize Шр aa Finally —and this is the 
best part— you can buy ап 
МХ-80 right now for less than 
$650. 

And that’s what we call a 
lot of fine print for the money. 


EPSON 


23844 Hawthorne Boulevard * Torrance, CA 90505» (213) 378-2220 


Circle 152 on inquiry card. 
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Listing 2: The disassembler routine included as part of DEMONS. The packed-mnemonic table and format table occupy much space. 


00100 
00200 
00300 
00400 
00500 
00600 
00700 
00800 
00900 
01000 
01100 
01200 
01300 
01400 
01500 
01600 
01700 
01800 
01900 
02000 
02100 
02200 
02300 
02440 
02500 
02600 
02799 
02800 
02900 
03000 
03100 
03200 
03300 
03400 
03500 
03600 
03700 
03800 
03960 
04000 
04100 
04200 
04300 
94800 
04500 
04600 
04700 
04809 
04400 
05000 
05100 
05200 
95300 
05490 
05500 
05600 
05700 
05800 
05900 
06000 
06109 
06200 
06300 
96400 
06500 
06600 
06709 
06800 
0690 
07000 
07100 
97200 
07390 
07400 
07500 
07600 
07700 
07800 
07900 
08900 
98100 
08200 
083006 
08400 
08500 
08600 
08700 
08800 
08990 


0000 


9000 
0003 
0005 
0908 
0908 
000Е 
0011 
0014 
0016 


А00С 
90 
А06В 
03 


09% 
91 


No 


NAM DISASM 
% * 
+ AUTHOR: A,I, HALSEMA 
+ DATEI 10228951977 
+ OBJECT MACHINE: SwTPC 6800 
ж PROGRAM МАМЕ DISASSEMBIER VERSION 1,1 
% 
OPT 0 
ORG §0000 
BADDR EQU 5Е047 
ADDR EQU $А00С 
POATAL EQU SEO7E 
+ 
+ OPERATOR INTERFACE 
L2 
START JSR BADDR GET DUMP ADDRESS FROM UPERATUR VIA MIKBUG 
LDAA #15 SET # OF LINES TO DUMP 
STAA LINES 
LDX ERASE ERASE СЕТ SCREEN 
JSR PDATA1 
LDX SAPP SET APPENDAGE RUUTINE ADDRESS 
STX APPND 
BSR NEXTL 
BRA START 
+ DISASSEMBLER, ENTER WITH DISPLAY START ADDRESS AT SAOQOC, 
* NUMBER ОҒ LINES TO DISPLAY AT LABEL 'LINES!, 
+ SET ADDRESS ФЕ APPENDAGE ROUTINE AT AOTC 
E ENTER VIA JSR, 
+ EACH TIME A LINE IS READY, APPENDAGE RECIEVES CONTROL VIA JSR. RETURN VIA RTS, 
m EXIT wITH 5А00С CONTAINING ADDRESS OF NEXT 
# INSTRUCTIO”, LOCATION SAQA CONTAINING 32 
m BYTES ОҒ ASCII ТЕХТ TERMINATE!) BY CR,LF,04, 
* LOCATION 'LIN&ES' WILL CONTAIN ZERO, 
NEXTL LDX ADDR GET ADDRESS OF DATA 
LDAA X GET DATA BYTE 
LDX WORKA 
STAA BYTE,X SAVE IT 
CLRR NOW MULTIPLY BY 2 
ASLA 
ROLB 
ADDA ТАО+ 1, Х ADD MNEMONIC TABLE ADDRESS 
AUCH TAD,X 
STAA BASE«1,X SAV THE DISPLACEMENT InTU TABLE 
STAR BASE,X 
LDAA BYTE,X GET HIGH ORDER МУВВЬЕ 
USRA 
LSRA RIGHT JUSTIFY IT 
LSRA AND MULTIPLY BY 2 
ANDA ISFE 
CLR 
ADDA ҒАП%1,Х ADD BASF OF FLAG TABLE 
АОСВ FAD,X 
STAA FLAGA4«1,X SET POINTER INTO FLAG ТАВЬЕ 
STAR FLAGA,X 
LDX sLINE BLANK TRE DISPLAY LINE 
LDAB #27 
ОАА +520 
BLOP STAA 4,Х 
INX 
DECh 
BNE BLOP 
LDAA #4 SET КОШ MARKER 
STAA 5,Х 
LDX #SuDOA SET CRLF IN LINE 
STX LINE +30 
LDX wBAS GET THE PACKED MNEMONIC 
LDAA X ANU EXPAND INTO DISPLAY LINE 
ANDA aS7F 
ОАВ і, 
LSRA 
RORB 
LSRA 
RORR 
ADDA #540 
STAA UPER 
LSRB x 
LSRB 
LSRB 
ADBA #540 
STAB UPER+1 
LDAA 1,X 
ANDA 851Р 
ADDA #840 
STAA OPER+42 
LDAA X GET HI BYTE AGAIN 
CMPA #618 TEST FR FCB MNEMONIC 
BNE NFC NOT FCB 
LUX ФЕҒ,АС 15 FCR SET FCB FLAG ADDRESS 
BRA OFF 
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Listing 2 continued on page 348 


h Whee Fight Is Not Enough: 
ь СР М- Ba nd СВАЅІС 86 


"In 1977 Compiler Systems, Inc. introduced CBASIC™ as 
a CP/M® programming language. It quickly became the most 
widely used BASIC dialect. Since then CBASI( С has been 
adapted for use on systems supporting MP/M™ and 
TRSDOS.” 

“At Compiler Systems we learned the lessons 
of the past well. So well, that in the relatively short 
time we've been in the software business, we man- 
aged to make history ourselves. In fact, CBASIC 

is the standard for CP/M-based business systems.” 
— Gordon Eubanks, CSI president 


Today CSI offers CBASIC/86 
designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business- 
oriented features as: BCD arithmetic 
with fourteen-digit precision; full for- 
mat control of printed reports; ran- 
dom and sequential records of any 
length (not limited to 256 bytes); 
aids to structured design, i.e. multi- 
ple line funetions and control struc- 
tures as well as excellent file- 
handling and stringing capabilities. 
But perhaps the best of 
CBASIC/86 becomes clear when 
г you're using it. To learn more about 
' ‚А CSI's commitment to support 
* y 0  CBASIC/86 and CP/M-86 call 
| (213) 355-1063 and discuss putting 
CBASIC/86 on your system. 


Send this coupon today, we'll send details that go a 
long way toward answering your questions. 
Name/Date 

Company 

Address 

City/State/Zip 


OEMs contact us for pricing 


СӘ 
WORLDWIDE DISTRIBUTION FROM I 


Compiler Systems, Inc., 37 N. Auburn Ave., P.O. Box 145 
Sierra Madre, CA 91024, (213) 355-1063 


Circle 431 on inquiry card. 
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09000 
09100 
09200 
09300 
09400 
09500 
09600 
09700 
09800 
09900 
10000 
10100 
10200 
10300 
10400 
10500 
10600 
10700 
10800 
10900 
11000 
11100 
11200 
11300 
11400 
11500 
11600 
11700 
11800 
11900 
12000 
12100 
12200 
12300 
12400 
12500 
12600 
12700 
12800 
12900 
13000 
13100 
13200 
13300 
13406 
13500 
13600 
13700 
13800 
13900 
14000 
14100 
14200 
14300 
14400 
14500 
14600 
14700 
14800 
14900 
15000 
15100 
15200 
15300 
15400 
15500 
15600 
157/0 
15800 
15900 
16000 
16100 
16209 
16300 
16400 
16500 
16600 
16700 
16800 
16900 
17000 
17100 
17209 
17300 
17400 
17500 
17600 
17700 
17800 
17900 
18000 
18100 


0082 
0085 
0087 
0089 
008С 
008Е 
0090 
0092 
0095 
0097 
0099 
0098 
009Е 


00A0 
00A3 
00А5 
00А7 
00А8 
00АА 
ООАО 
00B0 
00B3 
0085 
0088 
OOBA 
008D 
00ВЕ 
00CO 
00C3 
00C5 
00С8 
0069 
00СС 
00СҒ 
0000 
0001 
0003 
0005 
0008 
0008 
0000 
000Ғ 
00Е2 
00Е5 
00Е8 
00ЕА 
00ЕС 
QUEE 
00Ғ1 
00Ғ3 
00Е5 
00Е7 
90Ғ9 
00ЕВ 
00ҒЕ 
0101 
0102 
0103 
0105 
0107 
0108 
010A 
0108 
0100 
0105 
0110 
0112 
0114 
0116 
0119 
0118 
011Е 
9120 
0123 


0124 
0126 
0129 
012A 
0128 
0120 
012Ғ 
0130 
0133 
013% 
0137 
0138 
0139 
013С 


; A064 


4E 


ан а ШШ 444 444444 4-44 44-44 44 4 44 ААА Ааа ААА аА ааа ааа аа 4 


TEST FOR EXCEPTIONS 
PULB? 


PSHB? 


BSR? 


#44 44 4 4 44 4 444 а 4-4 44 44 4 44 ана ааа 444 4% 4 4-44 44 444 44 444 44 


GET FLAG ADDRESS 
TEST FLAG BIT 
ВІТ IS OFF 


ВІТ IS ON* POINT TO 2ND FLAG 


GET THE FLAG 
(АМО SAVE IT 


POINT ASCII ADDRESS IN LINE 


GET CURRENT ADDRESS 
CONVERT TO ASCIT 
SAME FOR LOW BYTE 


GET CURRENT BYTE 


LEAVE SPACE BETWEEN ADDR,+ DATA 


CURRENT BYTE TO ASCII 
GET FLAG DATA 


SAVE ONLY INSTRUCTION LENGTH 


SAVE IT 


SAVE POINTER INTO DISPLAY LINE 


GET DATA ADDRESS 


COUNT BYTES 
NO MORE 
GET DATA 


AND PUT IN DISPLAY LINE AS OBJ, 


X NOw POINTS TO WEXT DATA 


GET FLAG DATA 
SET REGISTER A? 
NO 


ҮЕ5” ADD TO ASCII MNEMONIC 


SE1 REGISTER В? 
МО» NO REGISTER SYMBOL 
YES 


POINT ARGUMENT POSITIURN 
GET FORMAT CODE 


ІМНЕҢЕМТ FUHMAT 
RELATIVE РОНМАТ 
INDEXED FORMAT 


IMMEDIATE FORMAT 
FCA? 


In LINE 


NONE OF THE ABOVEs MUST BE EXTENDED OR DIRECT 
GET APPENDAGE ROUTINE ADDRESS 


COUNT LINES 

ALL DONE? 

МО» DO NEXT LINE 
СО AWAIT NEXT COMMAND 


* FORMAT ARGUMENT FIELD РОВ A RELATIVE INSTRUCTION 
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МЕС LDAB wBYT 
CMPH #537 
ВМЕ TPSH 
LDX #PULH 
BRA OFF 
TPSH СМРВ 1833 
BNE TBSR 
LDX #PULH 
BRA OFF 
TBSR ЕОВВ 5580 
ВМЕ SET 
LDX #BSR 
BRA OFF 
SET EQU , * 
LDX WFLG 
BITA #580 
BEQ OFF 
INX 
ОРЕ LDAA X 
STAA FLAGD 
LDX #AADR 
LDAA ADDR 
BSR CVASC 
LDAA АООВ +1 
BSR CVASC 
LDAA WAYT 
INX 
BSR CVASC 
LDAB FLAGD 
ANDB 853 
5ТАВ 512Е 
INX 
CLOP STX XSAV 
LDX ADDR 
INX 
DECB 
BEQ NMR 
LDAA X 
STX ADDR 
LDX XSAV 
BSR CVASC 
BRA CLOP 
CVASC JMP TOASC 
NMR STX ADDR 
LDAA FLAGD 
BITA #540 
BEQ NOTA 
LDAA $!A 
SETR STAA ОРЕН+ 3 
BRA FORM 
NOTA BITA #$80 
BEQ FORM 
LDAA at 
ВКА SETR 
‚ FORM LDX АВС 
LDAA FLAGO 
LSRA 
LSRA 
ANDA $7 
BEQ DYSPLY 
DECA 
BEQ REL 
DECA 
BEQ IND 
DECA 
BEQ IMM 
SUBA 43 
BEQ ЕСВЕВ 
DOMV BSR SET 
DISPLY рх APPND 
JSR X 
DEC LINES 
BEQ FIN 
JMP NEX TL 
FIN RTS 
REL BSR 5ЕТМ 
Linx ADDR 
DEX 
CLRA 
LDAA X 
BPL POS 
CUMA 
POS ADDR ADDR+1 
ADCA ADDR 
NOP 
NOP 
NOP 
LOX #ABS+1 
BSR TOASC 


SET 8 AND FOYE BYTES 
POINT TO DATA 


CALCULATE EFFECTIVE ADORESS OF 


RELATIVE INSTRUCTION 


Listing 2 continued on page 350 


| 


| PMC-80 Expanded 


Use all standard peripherals and existing software 


When you buy PMC-80 you get hard- 
ware and software compatibility with 
the most popular microcomputer sys- 
tem in, the world — that means thou- 
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 


PMC-80 has configurations that give 
the computer enthusiast a way to arow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and arow to 
the complete 48K memory system pic- 
tured above with two floppy disks for 
less than $3000. 


FASTLOAD option inputs short pro- 
grams as fast as “disk” from ordinary, 


standard format cassettes. Fast, reli- 
able and economical! 


PMC-80 COMMUNICATOR option pro- 
vides interface to modems and parallel 
port printers. Take your pick of periph- 
erals for communication with elec- 
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 


PMC-80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini-floppies, printer interface, RS- 
232C communications interface, plus 
a slot for the popular S-100 boards. 


Sold through computer stores. 


Personal Micro Computers, Inc. 


475 Ellis Street, Mountain View, CA 94043 


Circle 324 on inquiry card. 


(415) 962-0220 


BYTE May 1981 


349 


Listing 2 continued: 


18200 013E 17 ТВА 

18300 0136 01 NOP 

18400 0140 01 МОР 

18500 0141 4) 49 BSR TOASC 

18600 0143 46 24 LDAA #15 

19700 0145 87 А063 ЗТАА AAS 

18800 0148 20 СС ВВА DISPLY 

18900 + FORMAT ARGUMENT FIELD FOUR АМ ІКПЕХЕО INSTRUCTIUN 

19000 014A BD 21 IND RSR SETM SEI S AND MOVE RYTES 
19100 014С 86 2C UDAA at, APPEND ,х TO FIELD 
19200 014Е А7 01 STAA 1,Х 

19300 0150 86 SK LDAA 8! X 

19400 9182 А7 02 5ТАА 2,Х 

19501) 0154 20 CO BRA DISPLY 

19500 + FORMAT ARGUMENT FIELD FUR AN ITEMEDIATE INSTRUCTION 

19700 0156 d6 23 IMM LDAA ate PRECEED FIELD wITh A 8 
19800 9158 А7 00 5ТАА x 

19900 015A 08 INX 

20000 015Һ 20 B7 BRA DONV 

20100 + FORMAT ARGUMENT FIELD FUR АМ FCB PSEUDO 

20200 015D 86 24 FCHER LDAA #15 MOYE DATA FUR FCB 
20300 U15F А7 00 STAA X 

20400 0161 FE AU4F LDX LINE+5 

20500 0164 FF AOSF STX ARG+1 

20600 0167 20 AD BRA DISPLY 

20700 0189 10 ERASE FCB $10,516,$04 


20800 036А 16 
20900 016B 04 


21000 016C vt NOP 

21100 + GENERAL ARGUMENT FIELD FORMATTING 

21200 0160 86 24 SETM LDAA #15. SET DOLLAR SIGN 

21300 016F A7 00 STAA X 

21400 0171 BF A073 STS WFLG PREPARE ТО MOVE BYTES 
21500 0174 8% A051 LOS eLINE+7 

21609 0177 F6 А07В ОАВ SIZE GET OBJECT INPUT SIZE 
21700 017А С! 03 СЫРА 43 IF SIZEs 3, MOVE 4 BYTES UF ASCII 
21800 017C 26 01 BNE DLOOP 

21900 O17E Sc INCB 

22000 017F 08 DLOOP INX 

22100 0180 32 PULA 

22200 0181 А7 00 ЗТАА X 

22300 0183 SA DECB 

22400 0184 26 Ғ9 ВНЕ DLOOP 

22500 0186 BE A073 LDS wFLG RESTORE SP 

22609 0199 39 RTS 

22700 018А 01 МОР 

22800 0188 01 МОР 

22900 * CONVERT CONTENTS ОҒ А TO ASCII AND STORE AT ADDRESS POINTED TO BY X, 
23000 “ RETURN WITH X INCREMENTED AND B UNCHANGED, 

23100 018С 37 TOASC PSHR SAVE B 

23200 0180 16 TAB COPY A 

23300 018E 44 LSRA GET LEFT NYBBL 

23400 0192 44 LSRA 

23500 0190 44 LSRA 

23600 0191 44 LSRA 

23700 0192 8D 04 BSR ASC CONVERT TO ASCII AND STORE 
23800 0194 17 ТВА 

23900 0195 84 OF ANDA #aF GET RIGHT NYBBL 

24000 0197 33 PULR RESTORE B 

24100 0198 5B 30 Asc ADDA 4530 CONVERT A DIGIT To ASCII 
24200 019А 81 39 СМРА 5839 

24300 019C 23 02 BLS DU 

24400 019E 8B 07 ADDA #87 

24500 01AU А7 00 UU STAA X 

24600 01А2 08 INX 

24700 01A3 39 RTS 

24800 * APPENDAGE FOR LINE DISPLAY 

24900 01A4 CE A04A App LDX #LINE > GET ADDRESS OF TEXT. 
25000 01А7 ВО E07E JSR РОАТА{ DISPLAY THE LINE 

25100 О1АА 39 RTS 

25200 E 

25300 * PACKED MNEMONIC TABLE 

25400 E 

25500 + MNEMONICS (ALPHA ONLY) ARE TRUNCATED TO THE 5 LOW ORDER BITS 
25600 Ф AND STORED 3 IN 16 BITS, THE HIGH ORDER ВІТ OF THE 16 IS USED 
25700 Ф AB A FLAG WHICH: IF SET; INDICATES THAT THE SECOND FORMAT FLAG 
25800 * BYTE OF A PAIR SHOULD BE USED, 

25900 01AB 1862 MTAB FOB 81862 FCB 00 

26000 01Ар 39F0 FOB $39F0 NOP 01 

26100 01АҒ 1862 РОВ 91862 FCB 02 

26200 018! 1862 РОВ $1862 FCB 03 

26300 0183 1862 Ерн $1862 ЕСН 0% 

26400 0185 1862 FDR 51862 ЕС" 05 

26500 0187 5030 РОН $5030 ТАР 06 

26600 0189 5201 FOE $5201 TPA 07 

26700 DIBA 2508 FDB 525m8 INX 08 

268011 0180 1088 FOB 51088 DEX 09 

26900 018Ғ Onye РОВ $0096 CLY ОА 

27000 01Сі 4Св6 FDR 54СВ6 БЕУ он 

27100 01С3 0083 FDH $0083 ELC uc 

27260 01C5 4САЗ РОВ 84CA3 SEC 00 


Listing 2 continued on page 352 


350 May 1981 © BYTE Publications Inc 


- BARE PRINTED CIRCUIT BOARD à MANUAL 


ХАК tet te eww KAA AAR xxx 


4MHZ, DOUBLE DENSITY,COLOR & B/W 
GRAPHICS. . THE LNW80 COMPUTER 


When you've compared the features of an LNW80 Computer, you, 11 quickly 
understand why the LNW8O is the ultimate TRSBO software compatible system. 
LNW RESEARCH offers the most complete microcomputer system at an outstand- 
ing low price. 

We back up our product with an unconventional 6 month warranty and a 10 
days full refund policy, less shipping charges. 


|^ ow cl. NEU с < 2 < м > о Qs wi Se әв 51,200. 00 
LNW8O Computer w/B&W Monitor & one 5" Drive ......... $1,664.00 
All orders must be prepaid, CA residents please include 6% sales tax. 

Shipping and handling charge of $15.00 must be included with every order. 


* TRS80 Product of Tandy Corporation. 
** PMC Product of Personal Microcomputer, Inc, 


š š & ER . „ « 98895 

The LNW80 - A high-speed color computer totaily compatible witn 
the TRS~80*. The LNWBO gives you the edge in satisfying your 
computation needs in business, scientific and personal computa- 
tion. With perfonnance of 4 MHz, 280A CPU, you'll achieve per- 
formance of over twice the processing speed of a TRS-80*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*) resulting in the widest soft- 
ware base, 


FEATURES: 
а TRS-BO Model 1 Level II Software Compatible 
» High Resolution Graphics 
. RGB Output - 384 x 192 in 8 Colors 
‚ NTSC Video or RF MOD - 128 x 192 in 8 Colors 
. Black and White - 480 x 192 
4 MHz CPU 
500/1000 Baud Cassette 
Upper and Lower Case 
16K Bytes RAM, 12K Bytes ROM 
Solder Masked and Silkscreened 


LNW SYSTEM EXPANSION 


BARE PRINTED CIRQUIT BOARD 
AND MANUAL . . a í. y < w x r Kk 909,95 


WITH GOLD CONNECTORS ......,.. $84.95 


f & à & 


The System Expansion will allow you to expand your LNW80, TRS-80*, 
or РМС-80%% to a complete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level II. 


FEATURES: 
‚ 32K Bytes Memory 
5" Floppy Controller 
. Serial RS232 120ma 1/0 
‚ Parallel Printer 
. Real Time Clock 
. Screen Printer Bus 
. On Board Power Supply 
. Solder Masked and Silkscreened 


KEYBOARD 


LNW80 KEYBOARD KIT - - 2 9805 


а e 9 9 +» à + è ọọ 3*3 œ еч о 9 9 - 


Тһе Keyboard Kit contains a 63 key plus а 10 key, P.C. board, and 
remaining components. 


LNW RESEARCH 


CORPORATION 


14661-С MYFORD RD. 
TUSTIN CA.92680 


Circle 219 on inquiry card. 


COMPARE THE FEATURES AND PERFORMANCE 


TRS-80* 
FEATURES LNW80 PMC-BO** MODEL III 
PROCESSOR 4.0 MHZ 1,8 MHZ 2.0 MHZ 
LEVEL II BASIC INTERP. YES YES LEVEL III 
BASIC 
TRS80 MODEL 1 LEVEL II COMPATIBLE YES YES NO 
48K BYTES RAM YES YES YES 
CASSETTE BAUO RATE 500/1000 500 500/1500 
FLOPPY DISK CONTROLLER SINGLE/ SINGLE SINGLE/ 
DOUBLE DOUBLE 
SERIAL RS232 PORT YES YES YES 
PRINTER PORT YES YES YES 
REAL TIME CLOCK YES YES YES 
24 Х 80. СНАВАСТЕВ$ YES NO NO 
VIDEO MONITOR YES YES YES 
UPPER AHD LOWER CASE YES OPTIONAL YES 
REVERSE VIDEO YES NO NO 
KEYBOARD 63 KEY 53 KEY 53 KEY 
NUMERIC KEY PAD YES NO YES 
B/W GRAPHICS, 128 X 48 YES YES YES 
HI-RESOLUTION 8/W GRAPHICS, 480 X 192 YES NO NO 
HI-RESOLUTION COLOR GRAPHICS (NTSC), 

128 X 192 IN 8 COLORS YES NO NO 
HI-RESOLUTION COLOR GRAPHICS (RGB), 

384 X 192 IN 8 COLORS OPTIONAL NO NO 
WARRANTY 6 MONTHS 90 DAYS 50 DAYS 
TOTAL SYSTEM PRICE $1,664.00 $1,840.00 $2,187.00 
LESS MONITOR ANO DISK DRIVE $1,200.00 $1,375.00 == 

LNDoubler 
= Assembled and Тезей. .:........ $149.00 


Double-density disk storage for the LNW Research's "System Ехрап- 


sion" or the Tandy's "Expansion Interface". 


The LNDoubler™ is 


totally software compatible with any double density software 


generated for the Percom's Doubler***, 
the following outstanding features. 


Store up to 350K bytes on a single 5" disk 
. Single and double density data separation 
. Precision write precompensation circuit 


The LNDoublerTH provides 


. Software switch between single and double density 


Hardware override into single density only 


i Easy plug in instailation requiring no etch cuts, jumpers 


or soldering 
. 35, 40, 77, 80 track 5“ disk operation 
120 day parts and labor Warranty 


Lid] 


UD RIUS ek hs 


Doubler is а product of Percom Data Company, Inc. 


Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding features of 


a well developed DOS, with ease in useability. 


LNW DATA SEPERATOR 


- Assembled and Tested сх i 


=. e oè s ~ 


The LNW Data Separator provides you with a reliable and inexpen- 
sive means of solving your disk data read error problems for your 


5" single density drives. 
Expansion and Tandy's Expansion Interface. 
required, 


CASE 


LNW80 CASE 


° ө v @ @ ” ‚а 


Compatible with both the LNW System 
Some soldering is 


. . 584,95 


The streamline design of this metal case will house the MWSt, 


LWN System Expansion, LNWBO Keyboard, power supply and 
LNDoublerlM, ог LNW Data Separator. 
hardware to mount all of the above. 


PARTS AVAILABLE FROM LNW RESERARCH 
4116 - 200ns RAM 

6 chip set . . 

B chip set. . 

16 chip вес... 

24 chip set , , 

32 chip set , а 


* # F + 4 
т * k y > 
ж а ее № 
яң ач. * 
к * ^ а 4 
e қо. 4 


LNW80-1 
LNW80-2 


LNWBO "Start up parts set" 1 
LNW8O "Video parts set" x 
LMWBO Transformer LNW80-3 , 
LNW80 Keyboard cable LNWBO-4 , 
40 Pin computer to expansion cable . + 
System Expansion Transformer ........ 
Floppy Controller (FD1771) and UART (181602). 


^ * > a + + 


ь a “ k a т a 


This kit includes atl 


Add $12.00 for shipping 


fan, 
the 


- « $26.00 
= а 933.50 
. « 364,00 
« . $94.00 
a .9124.00 


. $82.00 
. $31.00 
. $18.00 
4 $16.00 
‚ $15.00 
. $19.00 
. 530.00 


VISA &MASTER CHARGE ORDERS & | МРО. NO. 714-552-8946 


ACCEPTED Add $3.00 for shipping 


SERVICE NO. 714-641-8850 
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27 300 
27400 
27500 
27600 
27700 
27800 
27900 
28000 
28100 
28200 
28300 
28400 
28500 
28600 
28700 
28800 
28900 
29000 
29100 
29200 
29309 
29400 
29500 
29600 
29700 
29800 
29900 
30000 
30100 
30200 
30300 
30400 
30500 
30600 
30700 
30800 
30900 
31000 
31100 
31200 
31300 
31460 
31500 
31600 
31700 
31800 
31900 
32006 
32109 
32200 
32301, 
32401 
32500 
32600 
32700 
32800 
32900 
33090 
33190 
33200 
33300 
33400 
33500 
3360: 
33700 
33800 
33900 
34000 
34100 
34200 
34300 
34400 
34500 
34600 
34700 
34800 
34900 
35009 
35100 
35200 
35300 
35400 
35500 
35600 
35700 
35800 
35900 
36000 
36100 
36200 
36300 


01C7 
01С9 
01C5 
СЫ 
01CF 
0101 
9103 
0105 
0107 
01129 
01Db 
U1L0b 
010Ғ 
01E1 
91Е3 
0125 
01Е7 
01Е9 
91Ев 
01Е0 
01EF 
01F1 
01F3 
01Е5 
01F7 
01Ғ9 
01ЕВ 
O1FD 
OLFF 
0201 
0203 
0205 
0207 
0209 
0208 
0200 
020Е 
0211 
0213 
0215 
9217 
0219 
9218 
0211, 
021F 
0221 
0223 
0225 
0227 
0229 
0278 
9220 
uz2F 
0231 
0233 
023% 
0237 
0239 
02436 
92431 
023F 
0241 
0241 
0245 
0247 
U249 
024H 
024D 
U24F 
0251 
0253 
09285 
0257 
0259 
925В 
0250 
025F 
0261 
0263 
0265 
0267 
0269 
0208 
0260 
026Е 
0271 
0273 
0275 
0277 
0279 
0278 


0089 
4СА9 
4С41 
0С41 
1862 
1862 
1862 
1462 
5022 
5041 
1862 
1021 
1862 
0441 
1862 
1862 
1862 
1862 
0A41 
1862 
0909 
0993 
0863 
0873 
09С5 
0881 
0AC3 
0AD3 
OAOC 
09А9 
08Е5 
0994 
08Ғ4 
0985 
5278 
2503 
C2AC 
42AC 
10B3 
5313 
C258 
4268 
1862 
4A93 
14852 
4A89 
1852 
1852 
5С29 
4ЕЕ9 
33A7 
145? 
1852 
DDED 
3272 
1862 
49F 2 
0672 
ОБС 
49ЕС 
10A3 
1852 
2503 
5214 
) 562 
0092 
38A7 
1852 
1852 
ODEN 
3272 
1862 
492 
0572 
066с 
49EC 
10АЗ 
1862 
25C3 
5274 
1862 
0092 
38А7 
1862 
1862 
ODED 
3272 
1862 
49F2 
0672 
066C 
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РОВ 
РОВ 
РОВ 
РОВ 
FDB 
FDB 
FNB 
FDA 
РОВ 


“FOB 


FOB 
FOB 
FDB 
FDA 
FOB 
FDA 
FDB 
FOB 
FDB 
FOS 
FOB 
FOB 
FOB 
FOB 
FOB 
FDB 
FDB 
FOB 
ЕОв 
FDB 
РОВ 
РОВ 
РОВ 
FDB 
FDB 
FDB 
FOB 
FDB 
РОВ 
РОВ 
FDB 
РОВ 
ЕГА 
FDA 
FDR 
FDR 
FD 
FDR 
FDA 
FOR 
РОВ 
FOR 
FDA 
РОН 
FDR 
ЕПВ 
ЕРА 
FOB 
Fin 
кон 
FDR 
FDR 
FDR 
FDB 
FDE 
FDR 
РОВ 
РОВ 
FDE 
FDB 
FDB 
РОВ 
FDB 
"DB 
FDS 
FRA 
FDH 
FDB 
РОВ 
FDA 
FDB 
FOB 
РОВ 
РОВ 
FDB 
FDë 
FDR 
РОВ 
РОВ 
РОВ 
FDB 


$0089 
$4САЭ 
84С41 
50С41 
$1862 
81862 
81862 
51852 
55022 
$5041 
$1862 
$1021 
$1862 
50441 
51862 
81862 
$1862 
$1862 
$0A41 
$1862 


80909 


$0993 
$0863 
$0873 
$09C5 
$08B1 
$0AC3 
$0AD3 
$0AO0C 
$09A9 
$08E5 
$0994 
808Ғ4 
$0985 
55278 
82503 
$C2AC 
$42AC 
81083 
%5313 
6C 248 
54268 
$1857 
$4A93 
$1862 
52А89 
51862 
51862 
$5C29 
684ЕЕ9 
6 38A7 
51862 
51862 
борк 
53272 
§ 1662 
$49F2 
50672 
$056С 
S49RC 
$10A3 
$1862 
§25C3 
$5274 
$1862 
$0092 
$38А7 
$1862 
$1862 
50рЕП 
$3272 
$186? 
549Ғ2 
50672 
6966C 
$49EC 
$1043 
91862 
$25C3 
65274 
81862 
80292 
538А7 
81862 
81862 
$0DEn^ 
$3272 
$1862 
949Е2 
50672 
S066C 


EXCEPTION 


EXCFPTION 
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Ск commodore 


4008 (8K RAM - 40 Column) 

16K “B” (16K RAM - 40 Column) 

32K “В”(32К RAM - 40 Column) 

32K “N” (32K RAM - 40 Column) 

4032 “В” (32K RAM 4.0 Basic - 40 Column) 
4032 “М”(32К RAM 4.0 Basic - 40 Column) 
4016 “В” (16K RAM 4.0 Basic - 40 Column) 
4016 “N” (16K RAM 4.0 Basic - 40 Column) 
2077 Tractor Printer ........................ 
4040 Dual Disk (340 20 DOS) .............. 
8050 Dual Disk (1 Meg, 2.0 DOS) 
8010 IEEE Modem 


* 8» « 8 $ е € ө 9 а= € UV W 4 R 8 P € 9 5 € * = € «= 9 п 


RAM DISK 
64K 250K 
64K 500K 
64K 500K 
64K 1м 
бк 2M 


ACS 8000-IS 
ACS 8000-28 
ACS 8000-1 
ACS 8000-2 
ACS 8000-4 5600 
ACS 8000-5 64K 1M 5990 
ACS 8000-6 Mul2 - Multi-User 
(14.5 M-Winchester) 112K 1M 
(29 M-Winchester) 112K 1M 
ACS 8000-6 Mul4 Multi-User 
(14.5 M-Winchester) 208K 1M 
(29 M Winchester) 208K 1M 


PROFESS 


$2840 
3500 
3840 
4500 


EPSON PRINTER 
МХ-80 
80 Columns, 9x9 Dot Matrix 
Bidirectional Printing .. $645 
Interface Cards 
8140 (RS-232) ; 


WordPro 111 
(40 Col.) 16K 
WordPro 1+ 
Enhanced 
Version 
WordPro IV 
80 Col., 32K 


8161 (IEEE 488) 

8131 (Apple Card) 
8230 (Apple Cable) 
8220 (TRS-80 Cable) 


WordPro IV+ 


Enhanced 
Version 


NEC 
Spinwriter 5510 (Serial) 


5520 (KSR-Serial) 


TRACTOR OPTION ... 225 


55 CPS 
Letter Quality 
High Reliability 


679 Highland Avenue 
Needham, MA 02194 


Circle 282 on inquiry card. 


ALTOS COMPUTER SYSTEMS 


11,960 
13, 160 


SOFTWARE 
WordPro I (8K) .. .$29.95 


5530 (Parallel) ..... 


... Why not buy from the best? 


INTERTEC DATA SYSTEMS 


32K Superbrain 
(360K Disk Storage), CP/M* 


64K Superbrain 
(360 Disk Storage), CP/M*................... 


64K Quad Density Superbrain 
(700K Disk Storage), CP/M* 


Л. 


@ ww w w 6 0 т 9 $9 9 9 t 5 * е 


ATARI 
COMPUTER 
SYSTEMS . ^^ 


ATARI 400 (8K RAM)..................... 
ATARI 400 (16K RAM) 
ATARI 800 (16K RAM) 
ATARI 410 RECORDER 
ATARI 810 DISK DRIVE .................... 
NEECO also carries all 
available ATARI software 


w @ € ө ө úq ө е ө 0 9 0 + 9 + * t ú. b 9» = 
+» w. 
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10,670 
11,870 


за э 9 9 b n $ э m 5 nunus 


APPLE III in Stock!! 
128K, with Monitor and Info Analystpak 


IONAL Multi-Cluster for Commodore Systems. 


Allows 3 CPU’s (Expandable to 8) to access 
a single Commodore Disk. 


Multi-Cluster $795 (3 CPU’s) 
Each Additional CPU $199 (up to 8) 


x » à a à а à a 9» ú 8 uw =b * в € э 4 зв < 


DIABLO 630 
45 CPS, Letter Quality 
RS-232 Port 


‚.. $3055 | 

С. ITOH Starwriter 
| 25 CPs, 

Letter 


Quality 


Serial or Parallel $1995 


NEECO Order Lines: (617) 449-1760 


Telex 951021 
NEECO Order Lines: (617) 449-1760 
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36400 0270 49EC FDB 849ЕС ROL,X 69 
36500 027F 10АЗ FDB $1043 DEC,X 6A 
36600 0281 1862 FDB 51862 ЕСВ 6B 
36700 0283 25С3 - РОВ 825С3 INC,X 6C 
36800 0285 5274 FDB $5274 ТТ, X 6D 
36900 0287 29B0 FDB $2980 JMP,X 6E 
37000 0289 0D92 FDB #0092 CLR, Хх 6F 
37100 028B 38А7 РОВ $38A7 NEG 70 
37200 028D 1862 РОВ $1862 FCB 71 
37300 028F 1862 FDB 81862 FCB 72 
37400 0291 ODED FDB 80020 COM 73 
37500 0293 3272 FDB $3272 LSR 74 
37600 0295 1862 FDB $1862 FCB 75 
37700 0297 49F2 FDB 849F2 ROR 76 
37800 0299 0672 FDB $0672 ASR 77 
37900 0298 066С FDB 8066C ASL 78 
38000 029D 49EC FDB %49ЕС ROL 79 
38100 O29F 10АЗ FDB 810A3 DEC TA 
38200 02А1 1862 FDB 51862 ҒСВ 78 
38300 02А3 25С3 FDB $25C3 INC 7C 
38400 02A5 5274 FDB $5274 TST 7D 
38500 02А7 2980 FDB $29B0 JMP TE 
36600 02А9 0092 FDB #0092 CLR 7F 
38700 02AB 4EA2 FDB 54ЕА2 SUB А 80 
38800 02Ар ODBO FDB $0DBO CMP A 81 
38900 02AF 4C43 FDB $4C43 SBC A 82 
39000 02B1 1862 FDB 81862 FCB 83 
39100 02B3 05С4 FDB 805С4 AND А 84 
39200 02В5 0934 FDB $0934 BIT A 85 
39300 0287 3081 РОВ $3081 LDA А 86 
39400 0289 1062 FDB 81862 FCB 87 
39500 02BB 15F2 FDR 815Ғ2 EOR А 88 
39600 0280 0483 FDB $0483 ADC A 89 
39700 02BF. 3E41 FDB $3E41 ORA A 8A 
39800 02C1 0484 FDB $0484 ADD A 8B 
39900 02C3 8E18 FDB $8E18 CPX 8с 
40000 0265 0A72 FDB 80А72 BSE 8D EXCEPTION 
40100 02С7 В093 FDB $8093 LDS BE 
40200 02С9 1862 FDB $1862 FCB BF 
40300 02СВ 4EA2 FDB 84ЕА2 SUB А 90 
40400 02CD 0080 FDB 80DBO CMP A 91 
40500 02CF 4С43 FDB %4С43 SBC А 92 
40600 0201 1862 FDB 81862 FCB 93 
40700 0203 05С4 РОВ 805С4 АМО А 94 
40800 0205 0934 FDB $0934 BIT A 95 
40900 0207 3081 FDB 83081 LDA A 96 
41000 0209 4Е81 РОВ $4E81 STA A 97 
41100 02DB 15F2 FDB $15F2 EOR A 98 
41200 9200 0483 FDB $0483 ADC A 99 
41300 020Ғ 3641 FDB 63E41 (ВА А 9A 
41400 02Е1 0484 FOB $0484 ADD A 98 
41500 02ЕЗ SE18 РОВ $ ВЕ! В СРХ 9с 
41600 02Е5 1862 РОВ $1862 FCB 9D 
41700 02Е7 b093 FDB $8093 Las 9E 
41800 02Е9 CE93 РОВ SCE93 STS 9F 
41900 02Ев 4EA2 FOB %4ЕА2 SUBA,X А0 
42000 02Е0 ODRO FDB $00850 CMPA,X А1 
42100 02ЕҒ 4С43 FDB $ 4C 43 SBCA,X A2 
42200 02F1 1862 FDB 51862 FCB АЗ 
42300 02F3 05С4 FDB 80504 ANDA X Aå 
42400 02F5 0934 FDB $0934 BITA,X А5 
42500 02F7 3081 FDB $3081 LDAA,X Аб 
42600 02F9 4681 FDB $4E81 STAA,X AT 
42700 02FB 1522 РОВ $1572 EORA,X АВ 
42800 O2FD 0483 ЕОВ 50483 АОСА,Х А9 
42900 O2FF 3641 РОВ $3641 ОВААУХ AA 
43000 0301 0484 FOB $0484 ADDA,X AB 
43100 0303 BEIM ` FDB БВЕ1В CPX,X AC 
43200 0305 AAT2 РОВ $AA72 JSB,X AD 
43309 0307 В093 FDA SHU93 LDS,X AE 
43400 0309 CE93 FDR 5СЕ93 STS,X AF 
43590 0398 4EA2 FDB $4EA2 SUBA BO 
43500 9300 орво РОК $0080 CMPA Һ1 
43700 030F 4¢43 РОВ $4C43 SACA 82 
43800 0311 1862 FDH $1462 FCB B3 
43900 0313 05С4 FDA 505С4 ANDA B4 
44006 0315 0934 FDB $1934 ВТТА B5 
44100 0317 3051 FDP $3081 LDAA вЫ 
44200 0319 4ЕН1 FDA баки! STAA B7 
44300 0318 15Е2 РОВ $1522 FURA BE 
44400 9310 0483 В $0483 ADCA B9 
44500 031F 3E41 РОВ 83631 OKAA ҺА 
44600 0321 u4B4 РОВ $0484 ADDA KB 
44700 0323 БЕІН РОВ S$BE1R CPX BC 
44600 0325 АА72 FOB 5АА72 JSR KO 
44900 0327 b093 FLB $BU93 LDS ВЕ 
45000 0329 СЕ93 FDB 8Ct93 STS ВЕ 
45100 032Һ 4FA2 FDh 54ЕА2 5( ЕВ CO 
45200 0320 ODRU FDB $UDBU CMPR С! 
45300 032F 4С43 FDA 64043 5ВСВ C2 
45400 0331 1862 РОВ 61862 FCR c3 
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NEW LOCATION ORDERING INFO TERMS 


1198 Е. Willow Street We Accept Cash, Check, — 
Signal Hill, CA 90806 md Қақ ыы 
COMTI LIE Toll Free (800) 421-7701 outside сам. 


Tax: 6% Calif. Res. 
products, inc. (213) 595-6431 inside сам. — 2 рил жүзінің un 
MICROBYTE S-100 BOARDS 


Approval (School PO’s Accepted) 
"А Re prom! ngteboard 7-804 CPU 


INFLATION FIGHTER 
J 
pte Me 411675 (200 ns.) 
«Z 80A CPU (MHz c ARI Apple, TRS-80, Heath 
8 for $22° 
49 $2.60 


* 15 instructions —supersel of and 
upward compatible from Ihe 80805 

50- 99 $2.50 | 
100-499 $2.40 


Name, address, phone 
Ship By: UPS or Mail 
Shipping p Add $2.50 up to 
bs. lips Blue) 
U.S. Mail Add $1.50 (U.S. Only) 
{$25.00 Minimum Order) 


MICROBYTE 


Fully S100 bus compalrbie 
64K ү 8 bit dynamic RAM 


78 instructrons5 
*Up1o4K of оп board Eprom with 
optional Z-80 monitor program — 
1402708]. 2К12716) or 4K(2732) 
*Full vectored interrupt саваб y — 
B bit with MNI {1 bit) 
Ф2МН2 ог 4MHz operation is Jumper 
selectable 
*Selectable auto-wail state isertcon 
*, IORQ° 


* Built iri parity Де Leo tnehcalor 
and vector interrupt 
* Memory addressable tn four 16K 


nis 
*Hidden refresh 
«Оса contacts for mgh rehapibty 


(Кт I A ТА Имя ТВЧ Е bhd) l Nñ Е 


| 
š «72-"су! Burn-in 
Бы pasal Вам Memory mappedvia ДІР switch 500 Up $2.25 
2. 80А/ О $349.00 *Dual AS-232 seral 1/0 ports using "ВИИ Вгадай на еше 


64K RAM Board = de^ comin pn 2114 L-2/200 NS 


Assembled & Tested "E 


Assembled & Tested rateselauon тот 2000306) 
Optional Monitor Program 550,00 жарат > "амы Califor Price eie 


- $3.60 еа. 
uji MICROBYTE MICROBYTE 1-16 
қ 
нн «ОМА to wittun 16M byte nt memory "Quad AS-232C Senat Ports One = 
қ *State-ol.tne.art NECTESLSI 20тА Current Loon Port 17-49 $3.40 ea. 
i Controtler »Fully IEEE 5:100 Bus Compatible 
ee sIEEE-5100 сатра? Бе *Asynchronous Communications a 2 
ы «ОМА arSitration allows usect with 2804 Oartitra ог Synchronous 50 99 $3. 5 ва. 
АНЕ multiple boards within а system сетти Балан Бан: 2804. 
Sii *PLL data recovery [ortolalty reliabre Es s "am s " 100-499 $3.00 ва, 
У operation uli Sei c! Modem Contro! Signals. 
ра re pre-compswitched at md-disc including RI (Fang indicator) 500 Up $2.85 ea 
í кн for reliable doubiedeasity operation *EasnyConligurable 10 Any Туре of е “ 
Тер НИК: Supports upto four t4} drives Terminal Interlace 
мы С 4 «Power Оп, Power Of! or Reset бе. »1:0 Servicing Environments: 
ғұ жайды. S#lecis drivesloavald damaging fles 


(1) Pohed; (2) Bus m 
"Drive deseleci Tame Out. deselect 


13580 а 2 Уес 
*Ol'.Board intarrupl uns Chain 


COMPONENTS 


: rh ay 
"cible dtivesnot In use 


Disc Controller 638900 2:2" 
operation 


1 ИШИ т t t + itid T a d Ого; vd 
«Special Receive Conditions: 
8" standard dives O Boa rd $289.00 (3) ae се шый 74.5240 РЕМЕТ eee ыы 1.25 еа. 
Assembled & Tested *Separalo-Vcc supply fordate racov. Assembled & Tested *Baud Rates Selected Individually 


š tom 50 Baud 10 300K Baud 
tional) •72 Hour Burn-in 


7415241 ........1.10 ва. 
74| 8244 ........ 1.25 еа. 
74LSs73......... 125 ва 


CPM Available (Optional) — ный 


Cables Available {О 
S.D. SYSTEM! S-100 BOARDS ` CALIFORNIA COMPUTER" CAPACITORS 


EXPANDORAMI 16K $239.00 VERSAFLOPPYIKIT 5250.00 | 2032 32K STATIC RAM BRD. .Í @ 12 Volt | 7415374 1.25 ea 
2065 64K DYNAMIC RAM BD. # '' >=” = "we р ЫВ... 2 / 
2MHzDYNAMIC 32K $265.00 DISK CONTROLLER FOR ee бак NNUS пама M em hee 


„ ады 48K $289.00 8” & 5%" DRIVES 2200 MAINFRAME 


64K $315.00 5-100 BUS COMPATIBLE 2422 DISK CONTROLLER Bc еа. 2708/450 NS 
EXPANDO RAM || 16К $250.00 VERSAFLOPPYIIKIT $350.00 | 2501 MOTHERBOARD ar 
4MHzDYNAMIC 32K $275.00 NEW DOUBLE DENSITY DISK | 2710 4-PORT SERIAL VO 
RAM BOARD 48K $300.00 CONTROLLER FOR 8" & 2718 2 SER. PORT & 2 PAR. 100/$7.00 

KITS 64K $325.00 5%" DRIVES | 2720 4-PORT PARALLEL I/O OR 
2802 6502 CPU BOARD CONNECTORS 

SBC-100 KIT $299.00 PROM-100 KIT $210.00 | 2810 2.80 CPU BOARD 8/$40.5° 
2.5 МН2/2-80 CPU WITH SERIAL + S—100/EPROM PROGRAMMER | 7114А 12K ROM/PROM BD. 100 PIN IMSAI 
& PARALLEL I/O PORTS FOR 2708, 2716, 2732, 2758 & 74244 CALENDAR CLOCK BD. GOLD/S-100 2716/5 VOLT 
SBC-200KIT $325.00 2516(ТІ) 7440А PROGRAMMABLE TIMER SOLDERTAIL 
4МН2/2-80 CPU WITH SERIAL ALL BOARDS ARE AVAILABLE | 7470 AIDCONNERTER AnD $2.40 еа. $8.00 ea. 
& PARALLEL I/O PORTS (ASSEMBLED & TESTED) zum cu. RNC. ВАЛО Or 450 NS. 
VDB-8024 KIT $380.00 CALL FOR PRICE & DELIVERY | 7720A PARALLEL INTERFACE 10/$2.25 ea Major Manufacturer 
80x24 I/O MAPPED VIDEO SYSTEM SOFTWARE 77284 CENTRONICS INTERFACE - - 
BOARD WITH KEYBOARD I/O AVAILABLE ON REQUEST CALL FOR PRICE & DELIVERY LO-PRO MICROPROCESSORS 


SOCKETS 


8080A $ 2.50 
| 280А $ 8.95 
280А СТС $ 7.95 


АТАН 800 АТАН! SOFTWARE 
(NEW 16K VERSION) Description Price 


MODEMS 


14 PIN 10 08 


«COMPUTER CONSOLE «OPERATORS MANUAL | Basketball $30.00 „NOVATION САТ шы е “ШЕКЕ Pe 
e Ар j ad em EN рый ЛЕР oreapent $30.00 | ANswER/ACOUSTIC | 18PIN — .15 лз | Z80A SIO E 

95 L . 
ALPHANUMERIC KEYS « ADDED OPTIONS э рж $149.00 еа. 20PIN 23 21 | 8255 АСЗ 


8257 АС5 $ 8.95 


Video Easel $30.00 
PLUS 4 FUNCTION KEYS*JOYSTICKS ; NOVATION D-CAT | 24PIN 26 24 
*INVITATION TO PRO- *EDUCATION ROM 3-D Tic Tac Toe $30.00 300 BAUDIDIRECT | „ьм зо 28 |8224 Ac) 
GRAMMING CASSETTE (NO CHARGE) Star Raiders $42.00 CONNECT | | 


40 PIN 40 38 
(BURNDY/TIN SOLDERTAIL) 


PRINTERS 


CALL FOR PRICE Music Composer $42.00 
10% OFF SOFTWARE WITH PURCHASE Educational Sys. ROM $19.95 


ATARI OPTIONAL ACCESSORIES | ^5sembler'Editor — $4500 


$169.00 ea. 
(OPTIONAL RS232 
CABLE $22.00) 


320T5 .. 80 340T5 .. .70 


Telelink | $19.95 320712, .80 340112. .75 
MODEL # DESCRIPTION PRICE Space Invaders $15.95 MONITORS CENTRONICS 737-1 | 78L12............... 
810 Disk Drive System $ 499.00 Kingdom $12.95 | ANADEX DP8000 
815 Disk Drive System $1199.00 Blackjack $12.95 AMDEK 100 


820 40-col. Dot Matrix Printer $ 349.00 ANADEX DP9500 WW: Fk EA 


: Biorhythm $12.95 | 12" B&W $129.00 
822 40-col. Thermal Printer $ 349.00 ANADEX DP d 
825 80-col. Dot Matrix Printer $ 75000 Graph It $1595 | SANYO VM5012 X > INS = d DB25P DB25S 
830 Acoustic Modem $ 159.00 Energy Czar $12.95 | 12" B&W $260.00 | TE T 810 е “юй ж 
nterface Module З Hi i Р ч 
CX853 16K RAM Madila $ 140.00 icem 25% ан. , AMDEK BASE 2 800 MST 10.24 2.75 3.70 
Cassette Recorder $ 60.00 нес өне $17.95 13" Color $375.00 CALL FOR 25 Up 240 3.60 
QUME DT-8 DISK DRIVE Joysticks (pair) $17.95 IN STOCK PRICE & DELIVERY Data Phone Hood 1.00 


*Double-sided/Single-Double Density SHUGART MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 
a BM-compatible/1.2 Mbytes/Disk MODEL X5— нала aa 5 Cards - Small Power Supply $200 
eFast — 3 ms. Track to Track SA 801 Е Cabinet size 9 4``w x dx75'h Cabinet painted dove grey. front panel 15 black. Мо optional colors! 5-position 


•154 Tracks/Daisy Chain 4 Drives 
|5О Standard Write Protect 
esProgrammable Door Lock 

CALL FOR PRICE & DELIVERY 


DISKETTES Part # War Ue 


molherboard, SES installed. card cage with all guides Reset switch on front panel Power switch, 4 0025 cutouts. 
1 BNC mounting hole. 70СҒМ fan, EMI filter. 6" power card. line luse. and clamped Па! cable exil on rear panel. РХ/5 
power supply {+ 8@10А, +16@1 5А. -16@1 5A) Power supply is a removable module 


MODEL 7000 — Horizontal рә кор Disk/Co var - 2 Eight Inch Drives - Drives Horizontal $250 
Cabinet size 20'wx 23 0x75 abinet panied dove grey, iront panel is black. Mounting for 2 eight-inch Shugart 
SA801 А Floppy Disk Drives (or А equivaient} Drive mounting brackets supplied. Drives not supplied. 70CFM fan, 
6° three-wire {ine cord, power Switch, line tuse, EMI filler апо clamped flat cable exit on rear panel. P734 power supply: 
+5@4A, +24@5A—BA peak, -5@ 75A. АН voltages regulated Power supply is à removable module. 


8" Sgl.-Sided, Sgl./Dbl. 
Density Disk Drive 
Call for Price & Delivery 


МОРЕ. дода... pan Маша Я 15 Cards - електе Діні Supply бақа асан ж. 
= и h binet ted ron b ar г | 
Verbatim 5% (soft) М0525-01 526.50 М ew 1 6 K m AM 15- position IEEE con ES motherboard errem ir рива e PU ri шы т with al guides. Resetswitch 
Scotch 5%" (soft) 744-0 $33.00 on front panel. Power switch, 8'OB25 cutouts. 2 BNC mounting holes. 70CFM (ал, EMI titer, 6” power cord, line fuse, and 
VET В MODULE FOR clamped tlal cable exit on rear panei. P800 power supply (+ 8@15А. + 16@ЗА. -16@3А) Power supply is a removable 
Scotch 5\4 (10 sec) 744-10 $33.00 module Motherboard connectors optional 
Scotch 5:4" (16-sec) 744-16 $33.00 ATARI 800 Computer Systems 
| Мет 54%," f 342 $24.00 MODEL — PT тч Perg: Бин келі - геи Inzh а = Driver Varteal 
orex 5%" (soft) 421 i $89 95 сен size x2T dove gray, HORT рала! а black. Mounting КУ 2 
Scotch 8" DS (soft) 743-0 $49.95 . each SABDIR hoy Nr Ep ADAC err Оте e Eun b Drivis net зді 


$65.00 1 YEAR WARRANTY Ë` mDrae-wirb Еле cord. power switch, kna 136. fet Сте ano cies upped Dover plas 70 


| Maxell8'' 05/00 +5 АА, +24@5А—Ей peak. -5qg МА AU voltages "қа Рене ЗАҢЫН bs а ПИШ modu 


FD-2D 
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45500 0333 05С4 РОВ $45С4 ANDR C4 
45600 0335 0934 РОВ $0934 БГ] В С 
45700 09337 3081 FUB $3081 UDAB C6 
45800 0339 1862 FDA $1862 ЕСЕ C7 
45900 0338 15F2 FIB $1522 ЕПЕВ C8 
46009 0330 u443 FOR $4453 ADCA С9 
46100 U33F 3Е41 FOU $3Е 4} ОКАВ СА 
462009 U34! (ана FOB 60484 ADU Ch 
4530! 0343 16862 FUR $1852 FCB CC 
46300 0345 1862 БОВ $1862 FCB CD 
45500 0347 HUGE РОВ $3098 LOX CE 
46600 0349 1862 РОВ $1862 Жа СЕ 
4670) 0348 4K A2 FOB $4E.A2 ПВН 00 
46801) 0340 ONBO FOB SOBO CMPB 01 
46960 034Е 4043 кн 54С43 SACR Wz ^ 
47060 0351 1862 FO 51862 FCB b3 
471109 0353 95C4 РОВ 505С4 ANDB l4 
47200 9355 0934 FDR 50934 BITB 05 

47 300 0357 3081 РОВ 53081 ПРАВ 06 
47400 0359 «Ені РОВ 84E81 STA D7 
47500 0358 18Ғ? FNE $15Е 2 ЕОЕН DB 
47600 u35D 0443 РОН $0483 ADCH D9 
47799 U35F 3Е41 FDR $3Е41 ОВАВ DA 
47800 9361 0484 FDR 50484 ADDE Dh 
479360 0393 1862 FOR 51852 ЕСЕ DC 
4Е000 0365 1862 FDS $1862 FCb DO 
45104 0367 BU9B FDR $6098 LDX DE 
48200 9369 Cp кок 5СЕ98 STX DF 
4830u 036K 4EA2 FOR 59ЕА2 SUBB,X EU 
46400 0360 UDBU Fa 50080 Cuber, X E] 
4856u 036Ғ 4043 FOR 54743 SBCB,X £2 
45600 0371 1962 РОВ 51862. ЕСЕ ЕЗ 
48700 0373 05С4 FDA $05C4 ANDB,X E4 
48309 0375 0934 КОВ $0934 БІТН,Х E5 
28990 0377 3081 FOB $3081 LDAB,X Eb 
49000 0379 4E) РОВ §4E 4} 5ТАВ,Х ET 
4910" 9378 15F2 FOB 515Ғ2 EORB,X E8 
29200 0370 0483 РОВ 50483 АОСВ,А Е9 
49300 U37F 3Е41 ЕОв 83E41 ORAR IX ЕА 
49400 0381 (454 FDR $0484 AQDBsX ЕВ 
49500 0383 1862 FDB 51862 ЕСЕ ЕС 
49600 0385 1862 FDB 51862 FCB F.D 
49700 03897 ВУЭВ FDB $BU98 LDA,X EE 
49800 0389 СЕ9Б FOB SCE98 STX X EF 
49900 0388 4EA2 FO 54ЕА2 SUBB FO 
50006 0380 ODAU FÜR $OUBQO CMPB F1 
50100 03ЕЕ 4С43 Fon 54С43 SBCH F2 
50201) 0391 1862 Шз 51862 FCB F3 
56300) 0393 05С4 FDH 595С4 ANDB F4 
50400 0395 9934 РОВ 50934 BITR F5 
5050600 0397 3981 rob $3081 LDAHR Fo 
50600 0399 4Е81 Ера 64881 STAB F7 
5070) 0395 15F2 РОВ 515Е 2 ЕПАБ РВ 
50800 03чу 0453 РОВ $0483 АОСН F9 ° 
509% 039Ғ 3F 4) FDB $53641 URAR FA 
510090 U3A1 0484 FDH 50494 Арон ЕВ 
51106 03A3 1862 РОВ $1862 FCB FC 
51200 03А8 1562 FOB 51862 ЕСВ FD 
51300 03А7 BUYS FDA SHO98 LDX FE 
51400 03А9 СЕ9н РОВ $ СЕН STX FF 
51500 * 

516806 ^ ЕИЕРАТ FLAGS 

51700 ЕЗ 

51 Вис “ FLAGS AME | вҮТЬЕ GG AND AkHANGED IN PAIRS, 

5190. + ІІ: 75543210 

5200u ж РкеҒЕҒЕК53 

9217 w "HERR: Res 9ЕСІ5ТЕН CUDE, uzNDNE, 1=А, 2=h 

522% * FREE АШЛАРАЗ Sune, ОТА НЕВЕ ЫТ, 1ЕНЕЬАТ1 у, ZzTSDEXEGS 
52305 “ ШІММЕРҺШАТЕ, дақ дтЕкТкІ, Sauder Cl 
440: - bs миль (КС РЉЕТ 

$250 * 55% kk ЧЕ t*STPUCTTO*« lx BYTES. 

s26u РЧ 

52704 ОЗАН 91 ¥ Tab FUR 501 Опе JRHEREWT 
5280) “ЖАС 906 FCE 9 

523Qu 94А0 ùl ЕСН $1 1U=1F  I1*HERENT 
53UuU UJAr. 00 FCH 0 

93100 ОЗАК ub нк FCh S06 20-2F RELATIVE (USED HY БУК) 
53200 03b0 00 FCH 0 

53 3400 сіні of С Sul Ju«3F InN BERENT 
53400 Usb? 41 FCR 54) PULA AND PSHAÀ 
53500 0353 41 FCH $41 40=4F IN KERENT 
53600 0384 іт FCB 9 

53700 0385 bl PULH FCR $61 50=5Е INHERENT (ИЗРО зу PUL») 
9360u 0388 ul FCA 0 

539029 597 ОА FCH SUA hgüwbE ІМРрЕХЕХЕН 
S4u0u 388 Un ЕСВ ü 

54140 uina 13 FCH 513 TOPSITE EXTENDED 
54200 ОЗВА 1/0 ЕСЕ y 

54301 Озь ФЕ FCB $4E HO =F IM 4EDIATE 
54400 Q3aC OF FCR SUF СРХ, LDS 
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NO LT JSNT! 


NOT ANYMORE! 


No this isn't a "Hard Disk". We used to call it that, sometimes. Butsomebody 
muddied the water. 

"Hard Disk", unfortunately, now calls something else to mind. That little bitty 
guy with no backup capability and no way of switching media? It’s a "Hard 
Disk" to work with, all right, in business applications. Some even say 
"Impossible Disk". 

We'd like to avoid confusion between our Cameo database solution and the 
one that doesn't work so well. The Cameo DC-500 subsystem employs a 
decade-proven cartridge disk. Our backup capability is builtin, and takes four 
minutes. The ability to switch applications (by exchanging the removable 
cartridge) means you can use your computer for more kinds of work. A ten 
megabyte (5 fixed * 5 removable) subsystem costs $5995, for your TRS-80* 
(Mod. | or II), Apple*, Heath H89''" or S-100 computer. 

So call us "The Cartridge Disk Guys", please, and call us soon. We'll show you 
the really cost-effective solution to microcomputer database storage. 


3 АМ, Е (7 ELECTRONICS INC. 


1626 CLEMENTINE ANAHEIM, СА 92802 
(714) 535 -1682 


` TRS-80 is a registered trademark of the Tandy Corp. "Apple is a registered trademark of Apple Corp. 
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54500 извр 5b ЕСН 855 У? =Ü F DIRECT 
54690 ОЗНЕ 15 HCH 516 CPAX,LDS,STS 
54790 USBF ЗА FCR 54А AO-AF INDEXED 
5400u 03Cu ОА ЕСЕ SUA CPX,JSR,LDS,STIS 
54 JuU 93С1 53 ЕСН $53 BOs KF EXTENDED 
55000 u3C2 13 Сн 513 CPA, JSR 105, 5Т5 
55100 03C3 НЕ FCB SHE CO=CF IMMEDIATE 
985201) U3C4 UF FCB БОЕ LUX 
55306 93С5 Yo FCB 59b ОО = Е DIRECT 
55400 9%3С6 16 Сн 516 LDX: STX 
55500 03С7 НА FCK SHA K@=EF INDEXED 
55600 Q3CB VA FC SOA LDA,STX 
55700 03С9 93 ЕСЕ 593 FOF ЕХТЕКОЕЙ 
55800 Ч3СА 13 "CH $13 LDX,STX 
55901 + 
56000 03CB 19 FFLAG F CH s19 FCB FLAGS 
96190 + 
56200 AJAA ÜRG SA04A 
56300 AJAA 20 LINE RMA 32 
56400 AUbA 04 Ë Cb 93 
56500 AubB wORKA ERU $ 
56600 AU6B CF 01AHK РАСО ‚ РХ ЯМТАҺ MNEMURIC TABLE BASE 
56700 АС «ТАП Fatt ГАС! 41 
56800 АОБЕ СЕ ОЗАН WRYT LDX #F TAB FLAG TABLE ВАЗЕ 
56300 AGbF "РАО кы!) WoYTl+) 
57000 А071 0000 "RAS РОБ 9 
57109 А073 0000 WELG FDA O 
* 57200 А075 0000 KSAV КОВ 0 
57301 A077 00 LINES ЕСЕ ( 
57490 93 BYTE KOU WBYT*kKURKA 
57500 01 TAD EQU wTAD=wURKA 
57600 Üb ВАЗЕ Же wRASealiRKA 
57700 04 FAN EQU WFABe«vORKA 
57800 Gu FLAGA көп WFLGealiRKA 
57900 AUAA AADK Жер) LINE 
580и0 . 4058 ИРЕН EWU LINE*13 MNEMUNIC PDSITTUN 
58100 АБЗ ABS Eyt LINE+24 ABS, ADDRESS FOR RELATIVE MODES 
58200 ASE ARG LUU LINE+19 ARGUMENT POSITINN 
56300 А07Я 00 ' ЕСН 9,0,0 
58400 Ао7в Ou А SIZE ЕСЕ 0 
58509 А97С 0000 APPND FDB 00 COMPLETION APPENDAGE ADDRESS 
58600 END 


Listing 3: Cross-references for symbols 
used in the disassembler source code of 
listing 2. 


СМТ Makes a Tape Punch Station and TEC шы 
APPND =А0?С 0011 0115 


a Tape Reader/Punch Combination. ASC 20198 0192 
BSR £03AF U09B 


Both are small, quiet, and economical. . CLUP =0069 0000 
One of them will fit your needs exactly. 


CYASC &000F аевһз 0088 OuRE ONDR 
DISPL z0116 0105 0144 0154 0:57 
DLOOP =017Е Á"UY17C 909184 

DUMY  &)114 GiSB 

ERASE 20169 ИЙ 

ЕСВҒА 50190 0112 

FFLAG =03C2 өз70 

FIN z0123 OLE 

FLAGO sA06B OVAA 00С0 0065 OOFE 
FORM =00ЕВ ЧОЕ HOFS 

РТАВ &ОЗАН АО&Е 

4 IMM 50156 VIVE 

The 4601 Combo - М” The 3601 Punch IND *014A ole 


LINE ЕАОФА 0030 0051 0161 9174 O1A4 


e Punching speed: 75 Cps | * Punching speed: 50 or МТАв кв aveb о 
Reading speed: up to 150 Cps ` | 75 Cps NEXTL 80018: 0914 0120 
2 " *. NFC #0082 0u78 
е RS-232-C serial interface е RS-232-C serial interface n curd Ju 
ili ili OFF £00A8 
° Mp all types of Mylar? and ° Ша all types of Mylar® and m aur ТВ “ ss oe 
aper tape aper tape POS  r0130 0120 
2 P TR ^ р P ri 4 PULA 20385 089 0092 
* Reliability: MTBF 100 million * Reliability: MTBF 100 million EL MUS DUM dn 
characters N characters BETR wOUEE GUF9 04А 
"1 your local dealer or call for complete specifications. a zs ue 
See us at NCC — Booth 3004 TASR а009/ 0090 


TOASC =018С OUDF 013C 0181 
TPSH =004Е nug? 
WBAS нА071 0054 

WBYT  £AOSE OUBA 


1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 “a -— oe, сч E 


ЕАО 75 9069 9408 
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Haw 
y Tq тн ни ша и ши ши ши ши ши ши ши шә ши шә ши Бә шә шә шә 


е The easiest-to-use full-feature CP/M 


word processor is priced lower than the rest. 


Hundreds of dollars lower! 


е Fastest-to-learn — basic features in one hour. 
Full capability in half a day of use. 
No complicated symbolic commands! 


* First with color-coded replacement keys— 
color and legends indicate function. 
No menus cluttering the screen. 


* Kmega-supplied keytops are the reference 
card. One hundred fifty-page manual is 
color-coded to the keys. 


* Optional SpellRite —the first authorized, 
fully integrated version of Spellguard, a 
10,000-word-per-minute proofreader. 


APPLE И PRODUCTS 


* Peachtree 40: we install, train and service 
Peachtree on the Apple in Northern Cali- 
fornia. Call for pricing. 


° Tax Preparer: too late for 1980, but time 
to automate your tax record-keeping for "81. 
Free schedule updates for ’81 forms, when 
available from IRS. $150. 


* Real Estate Analyzer: evaluate cash flow, 
ROI, depreciation, etc., to determine the 
value of a potential or existing investment. 
$150. 


CP/M* Digital Research, Speliguard® ISA, Peachtree 40° RSI, УТ5/80° 
NMP, Spell Rite" Kmega, Tax Preparer and Real Estate Analyzer! 


Circle 211 on inquiry card. 


ORDER BLANK 

О Send me VTS/80 with SpellRite integrated: 
$590 including diskette, manuals, and 
custom replacement keytops for my system. 

L] Send те VTS/80 alone: $295 including 
diskette, manual and custom replacement 


keytops for my terminal. 
О Send me Spellguard alone. I already own 
еб word processor. 
[] Send me 


for my Apple II. The price is 
including diskette and manual. 

О Send me a copy of your comparison of 
VTS/80, Word Star and Magic Wand. 


My check for $ is enclosed. (California 
residents add 6.5% tax.) Outside North 
America shipping is an additional $20. 

|| -———————X— — 
Street 

City/State/Zip 

Telephone 

Compu 
‘Terminal 

Printer 

Contact us or your local computer dealer. 


[Kmega| 


Kmega Microsoftware « 1080-F East Duane Ave. 


Sunnyvale, CA 94086 • (408) 730-9203 
Telex 172246 
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Build a Super Simple 
Floppy-Disk Interface, Part 1 


For personal-computer users, a 
floppy-disk system represents the 
ultimate in mass storage because of its 
speed and capacity. The floppy-disk 
controller described in this article 
provides all the capabilities found in 
commercial systems, yet it is simple 
and economical because it requires 
only ten integrated circuits. Fun- 
damental software will be provided 
(in the second part of this article) to 
control and perform data transfers, 
and discussion of file structuring and 
alternate hardware will give the ex- 
perimenter ideas for improvements. 

This system uses the FD400, an 
8-inch floppy-disk drive manufac- 
tured by the Pertec Computer Cor- 
poration, and the popular Western 
Digital 1771 floppy-disk controller in- 
tegrated circuit (which allows such 
special features as variable block size, 
soft sectoring, IBM compatibility, 
and much more). Although the spe- 
cifics shown are for microcomputers 
based on the MOS Technology 6502 
microprocessor, the controller could 
be adapted to other microprocessors 
with some care at a few crucial 


About the Authors 

Roger Camp is a Professor of Electrical 
Engineering at lowa State University. He is the 
author of several technical papers and patents, 
and his most recent book is Micro-Processor 
Systems Engineering. 

James Nicholson, currently Project Manag- 
er, Business Recovery Planning, has been in- 
volved in large data-center activities for Don- 
nelley Marketing, He has designed and built 
several microcomputer systems in the last five 
years, 
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James Nicholson and Roger Camp 
1046 Gaskill 
Ames IA 50010 


points. The 6502 offers some speed 
advantages and a programming ease 
not afforded by the others. 


Fundamentals 

The data recorded on floppy disks 
is logically arranged in concentric 
rings called tracks, with each track 
composed of blocks of data called 
sectors. The computer must be able to 


This controller is simple 
and economical 
because it requires only 
ten integrated circuits. 


tell where a sector begins, and there 
are two ways of doing this. Each sec- 
tor can be distinguished by its posi- 
tion relative to holes punched in the 
disk (this is called hard sectoring), or 
it can be distinguished by special se- 
quences of information recorded on 
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Photo 1: The authors’ wire-wrapped floppy-disk controller board. 


the disk (soft sectoring). In either 
case, the disk has one hole that is used 
as an index to signal the start of the 
first sector on all tracks. 

The most common &-inch floppy- 
disk format provides for 77 tracks of 
26 sectors each, with 128 bytes 
recorded in each sector. The address 
of each sector, in the form of a track 
number (0 through 76) and a sector 
number (1 through 26), is recorded on 
the disk at the start of the sector itself. 

The disk drive has two motors: one 
that spins the disk at 360 rpm (revolu- 
tions per minute), and one that moves 
the head from track to track on com- 
mand. Each drive also has a printed- 
circuit board to control both motors. 
The inputs and outputs of this circuit 
board (see figure 1) follow a standard 
set by Shugart Associates, manufac- 
turer of one of the first popular 
floppy-disk drives. 

A single pulse on either the STEP- 
IN line or the STEP-OUT line moves 
the head one track toward the center 
of the disk (track 76) or toward the 


"Won Ad aw à à ww mm m - а Wm z. 4 а т 


aka 
СИИ 
ч тъ" 

š Е E 
4. Mit 
4 

= 1 


жи * а WEM 
я ВВ "= квач 


«> езчичшағы 


a6 ` 
РУТА ааны "> E 
4 2 p 3 : r uu 


NEW! HISTO-GRAPH (Boyd) A calendar-based 
histogram or bar-graph production system. Allows the 
user to enter numeric data that relates to a date, and 
reproduces that data as a high-resolution histogram. 
09009, Apple П Disk, $29.95 


NEW! DATA-GRAPH (Boyd) Aids in the preparation of 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, or 
four-quadrant graphs. 09109, Apple il Disk, $49.95 


NEW! DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFTTM (5-С Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits to a 
full 21-digit precision on all functions in Applesoft 
compatible format. 09409, Apple Il Disk, $29.95 


ORDER NOW! 


Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, NJ 07662 


Send me the software checkedbelow. A check or money order is 
enclosed. | understand that Hayden pays shipping and handling 


Software - 


Performance 


from gameroom fun 
to boardroom business! 


NEW! OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro- 
priate op-amp types. Includes a choice of six op-amps, 
and the program will then determine if your selection of 
an opamp will be acceptable within your chosen 
parameters. Can be updated to accommodate future 


| op-amps. 09704, Apple ll tape, $16.95 


LINE & VARIABLE CROSS REFERENCE 


| GENERATOR (Johnson) Provides a cross-reference of 


line numbers and variable names. 07301, PET tape. 
$16.95 


APPLESOFT UTILITY PROGRAMS (Gilder) Increase 

your BASIC programming speed and flexibility. Contains 

9 useful subroutines: 1. REM Writer 2. PRINT Writer 

3. POKE Writer 4. Hexadecimal/Decimal Converter 

5. Line Counter 6, Renumber 7. Append 8. Byte 

rd 9. Slow List/Stop List 03504, Apple Il tape, 
2995 


RENUMBER & APPEND: Utility Р s for the 
Apple (Gilder) Renumber your 2ч. гсп and 
append a second program to the one in memory. 
03804, Apple Il tape. $14.95 


REVIVE (Gilder) When a program is accidentally 
erased, REVIVE searches through memory and finds 
the information that enables it to restore the pointers that 
have been changed. 03604, Apple il tape. $19.95 


SLOW LIST/STOP LIST: Utility for the 
Apple (Gilder) Start, stop, and control the speed of 
your program with Apple il’s game paddles. 03904. 
Apple If tape, $10.95 


PSEUDODISK (Neuschatz) This money-saving pro- 
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory at the 


FINPLAN: A Financial Planning Program for 
Small Businesses (Montgomery) Allows you to enter 
data from a balance sheet into the program, to make as- 
sumptions about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions, And if you change 
any data, the program revises ail resulting data auto- 
matically. The disk version can be used only with 
TRSDOS Version 2.3. 05103. ТН5-80 Level il tape, 
$69.95: 05108. TRS-80 Level I] Disk Version, $74.95 


SARGON И (Spracklen) The Champ of champs. “...an 
excellent program which will provide a true challenge for 
many players...Save your money and buy SARGON 
Il..." '80 Software Critque. 03403, TRS-80 Level П; 
03404, Apple Il; 03410, OSI СІР; 03440, OSI САР: 
each tape $29.95. 03408. TRS-80 Level il Disk; 
03409, Apple Il Disk; 03414, OSI СІР Disk; 

03444, OSI C4P Disk; 03484, C8P Disk; each $34.95 


BLACKJACK MASTER: A SImulator/Tutor/Game 
(Wazaney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies. 05303. TRS-80 Level il tape, $24.95; 
05308, TRS-80 Disk Version, $29.95 


REVERSAL (Spracklen) Winner of the software division 
of the First International Man-Machine OTHELLOTM 
Tournament, this version of the 200-year old game 
Reversi, features 27 levels of play and high-resolution 
color graphics. 07004, APPLE ll tape, $29.95; 07009, 
APPLE il Disk, $34.95 


ROYAL FLUSH: Competitive Poker Solitaire 
М/ағапеу) A game you can play alone or with any 
number of players. High score wins in this poker-based, 
fun-filled card game. Choose from possible game 


variations. 07101, PET; 07103, TRS-80 Level 11, each 
tape, $14.95 


d that disk ithin 10 days if itis | А н 
оиго loma О істелу masan, Ведае лез | same time which can be run from a catalog. 04804. STARCLASH (Walton) An exciting game of galactic 
|| 279 CA must add sales tax Offer good in US only. Name of indi- J APPLE ll tape. $24.95 strategy for one or two players. 05903, TRS-80 Level Ii 
vidual ordering must be filled in. tape. $16.95 
| I 6502 DISASSEMBLER (Stamm) Produce assembly 
j || language source files with labeled subroutines and 
] Е C] 03604. С 07004 [ references from programsalready in memory. It is 
C] П 03804 C] 07009 compatible with Hayden's ASSEMBLY LANGUAGE 
| 10548 #0 03904 О 07101 | DEVELOPMENT SYSTEM. 08609. APPLE И Disk. 
I О 03409 О 04804 С 07103 I $39.95 
О 03410 DJ 04909 О 07301 
| пом: поз 008609 ara MANAGER: А DataBase t 
| С 03484 С 05308 С] 09409 ] a floppy disk, and retrieve it quickly and easily by 
530 specific names, or by category. 04909. Apple Il Disk 
[ О 03504 О 05903 О 09704 | Version. $49.95. Available at your 
l Name | 
i 1 local computer store! 
Address Apple Is a trademark of Apple Computer Company, Inc.. 
| | and is not affiliated with Hayden Book Company, Inc. = 
i City/State/Zip. I 
a 81-009 — B ады a : us inn: = 
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50 Essex Street, Rochelle Park, NJ07662 Book Company, inc. 
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MBC Systems, Inc. 
(203) 


342-2747 


HRZ-2~-32K-D-Factory ASMS2275 
HR2-2-32K-Q-Factory ASM$2675 
64K DD or Q Also Available 


ыса ГТ” 54449 
КЕТЕЛМЕӘГІ DO... са. $ 359 
INFO-MamageE asi a i Welter в $ 365 
Mail Мападег.......... 45 269 
General Leger.......... Б 775 
ACC. REC. OR АСС. РАҮ..5 445 
Ной Bei. келье $ 350 


Medical-Dental SYS..... $2500 


2001-32K-BorN Keyboard $1090 
16K Also in Stock....$859!!! 

8032 (80 Column Screen)$1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1MEG) $1599 
2022 Tractor Ргіпёег...5 749 
Мәсі PRO- IUe. ass ә аз» а $ 290 
WISE а о Е ежа ок $ 195 
APPLE II PLUS Call For Price! 
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TI 99/4 Console&Monitor.. $990 


INTERTEC SUPERBRAIN: 


Letter Quality: 
NEC 5510 or 5530 
NEC 5520 KSR 


Dot Matrix: 
CENTRONICS 730 
tl 


n tt 


DISPLAY TERMINALS 


Е.Ж. intimi = == 3. =x >u == 


HAZELTINE 
н н 


ІМТЕКТОВЕ ІІІ 
TELEVIDEO 920C 


Since 1977 complete sales and 

service. Most items in stock, 

prices are subject to change. 

Visa and Master Charge welcome 
Most items shipped by UPS. 


MBC Systems, Inc. 


Multi Business Computer Systems, Inc. 


28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 


(203) 342-2747 TWX 710-428-6345 
M-F 9-6 SAT.9:30-3:00 


TRACK -0 
DOOR - OPEN 
INDEX- PULSE 

, WRITE-PROTECT 
READ -DATA 
TRIM-ERASE 
WRITE -ENABLE 


WRITE -DATA 


HEAD-CURRENT SWITCH 


DRIVE-MOTOR- ON 
HEAD -LOAD 


STEP- IN 
STEP- OUT 


PERTEC 

ЕО 400 

B -inch 
FLOPPY- DISK 
DRIVE 


Figure 1: Input and output lines available for controlling a Pertec FD400 8-inch floppy- 
disk drive. These signals are the same as those found on any Shugart-compatible drive, 
so nearly any drive may be substituted for the FD400. 


outside (track 0), respectively. When 
the head is positioned over track 0, 
the outermost track, the TRACK-0 
output is activated. To turn on the 
spindle motor, the DRIVE-ON input 
must be activated, and the disk door 
in the front of the drive must be 
closed (this deactivates the DOOR- 
OPEN output line) As the disk 
rotates, a photoelectric sensor in the 
drive detects the index hole in the 
disk; this generates the INDEX signal 
that allows the system to begin count- 
ing sectors at the first one. 

To read data, the HEAD-LOAD 


line is activated to force the head to 


contact the rotating disk surface. А. 


mixture of data and clock bits are 
then detected and amplified by the 
drive's electronics; these appear as 
logic levels on the DATA-READ out- 
put at the rate of 250 K-bits per sec- 
ond. 

To write data on the disk, the head 
must be loaded, the WRITE-ENABLE 
line must be activated, and the data 
must be sent to the drive on the 
WRITE-DATA line. (This must occur 
with very specific timing.) If the 
WRITE-PROTECT output has been 
activated, the drive has detected the 
presence of a write-protect notch in 
the disk's envelope. 

Obviously, communication at this 
level between a disk drive and a 
microcomputer is possible but not de- 
sirable. The microcomputer would 
spend much of its time catering to the 
needs of the disk rather than comput- 
ing. The purpose of the FD1771 (ac- 
tually a microprocessor in its own 
right) is to act as a high-level com- 


munications interface between the 
two. 

When instructed to seek (move the 
head) to track 30, the 1771 will gener- 
ate the appropriate number of STEP- 
IN or STEP-OUT pulses to move the 
head from its current position, 
wherever it may be, to track 30. 
Another example of the 1771's capa- 
bilities is the process of reading a 
specific sector: the 1771 will search a 
given track for the proper sector ad- 
dress; when located, the data follow- 
ing the address is transferred to the 
microprocessor. Simultaneously, the 
1771 can maintain synchronization 
with the disk drive and check for er- 
rors. Therefore, using the 1771 flop- 
py-disk controller circuit results in a 
greatly simplified hardware and soft- 
ware design. 

Software must be an integral part 
of the design of any computer subsys- 
tem—a subroutine of about 256 bytes 
is required to communicate the prop- 
er commands to the disk controller. 
Additional software is required to 
handle complex data-file structures 
(this software and various structuring 
techniques will be discussed in part 2 
of this article). 


Disk Format 

Figure 2 schematically describes the 
format of recorded data on a soft-sec- 
tored disk. The pulse generated by 
the index hole passing the sensor pro- 
vides a physical reference point to 
determine the beginning and the end 
of a track. The diagram represents 16 
256-byte sectors (the authors’ choice 
for format) rather than the usual 26 


NEVER UNDERSOLD. 
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5-100 Boards " ж = < 
Model 2065С 64K Dynamic RAM ..................... $429 
Model 2422 Floppy Disk Controller ..................... $349 
Моде 2718 /5+2/РИУО..:........... .... er $269 
МОСЕТРЕРЛТАНАӘОГӘНГЕ..... uu. dee cale I. ж № $249 
FUBASDKESLSUuCGHAML.... жж. $299 
2032С 32K Static RAM................. — bü $599 
СОСББИДЬЛЕПТТЕГЕЕ 2. a h T w N $339 
ar (Bawits ET r 227... ..... ........... а Т. В $245 
ағыла Баг е Пп РИКИ О В $189 
Apple Boards 
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ЖЕРСЕГАБУГСлГОЛОН5 ,,..-.........5.............- $139 
7712A Synchronous ................ w X. $159 
ПЕРА ee Т. ee ТУНА + OI $99 
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* replied hand orders. Master accepted. currently delivereble from other 
р ебек prise, В maver ао offers quad se supply iara. Piece edd SZ DO tor эй COD ordera. Biesse cal for Rame rex ted. We gied- 
ый and adiing I Ды Mun er UR. ue tocar uidere prina: 


Circle 12 on inquiry card. BYTE Мау 1981 363 


sectors containing 128 bytes. 

The disk rotates once every 
166.67 ms, which allows the drive to 
read 41,665 bits of information; that 
is, a byte every 32 ys. Each track con- 
tains 5208 bytes (divided into data 
and control bytes), as well as gaps be- 
tween sectors. (The gaps are required 
to allow sufficient time to turn write- 
head current on and off without 
destroying valid data.) 

The IAM (index-address mark) that 
provides a recorded indication of the 
beginning of the track has 16 sectors 
recorded after it. The sectors consist 
of two records; the ID (identification 
record) and the DATA (data record). 
The ID contains information on the 
track number and the sector number 
of the DATA that follows. Each of 
the records begins with an AM (ad- 
dress mark). In addition, each record 
is ended with a 2-byte CRC (cyclic- 
redundancy-check) code. 

Each byte of data recorded on the 
disk consists of interleaved clock and 


INDEX 
PULSE 


data bits. The clock bits convey infor- 
mation used for synchronization and 
for the identification of AMs. AMs 
always have clock bits corresponding 
to hexadecimal C7 (D7 in the case of 
the 1AM); all other bytes of informa- 
tion have clock bits corresponding to 
hexadecimal FF. In other words, some 
clock bits are omitted in AMs. This 
scheme allows the data bits of a data- 
address mark (hexadecimal FB) to be 
distinguished from a hexadecimal FB 
recorded as data. 

Figure 2 also illustrates that these 
data and clock bits are recorded as a 
single stream. When reading from the 
disk, the 1771 separates the data and 
clock bits (although our system uses 
discrete components to achieve 
greater reliability). 

Asa general rule, the larger the sec- 
tor, the greater the total amount of 
data that can be recorded on one 
disk. This is due to the reduced 
amount of area necessary for gaps 
and indexing information. Using 16 


INDEX 
c^ HOLE 


1 REVOLUTION 
166.67 ms. 
16 SECTORS 


256-byte sectors, 315,392 bytes of 
data can be recorded. The usual con- 
figuration of 256-byte sectors allows 
tracks with only 15 sectors; however, 
it has been found that sufficient space 
is available to reliably record 16 sec- 
tors. 


Western Digital's 1771 Floppy- 
Disk Controller 

This device is essentially a micro- 
processor dedicated to the specific 
task of controlling disk drives (see 
figure 3). It has five programmable 
registers and accepts a number of 
commands through various combina- 
tions of them. For economic reasons, 
there is a desire to connect multiple 
drives to a single 1771, but, since the 
device “remembers” the track the 
head was last positioned to, switching 
from one drive to another would 
place an added burden on the driving 
software. A case can be made for 
complete duplication of the controller 
electronics for each disk drive. 


pECTOR = TOR 


DATA 
RECORD 


Figure 2: The format of recorded data on one track of a soft-sectored floppy-disk drive. The IAM (index-address mark) marks the 
beginning of each track. See the text for details. 
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Omikron’s Mapper + NEWDOS/80 


S Drives for the TRS-30 | 


NEWDOS/80 іс Apparat’s latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured for Omikron’s MAPPER IL $150. 


MAPPER Il adapts the TRS-80 to run both 5” 
and 8” drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99plus$50 
percable. 


MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
forthe MAPPER I. All MAPPER I CP/M soft- 
ware is compatible with the CP/M for the Model 
II. With MAPPER Папа 8” drives, the Model 
І becomes disk compatible with the Model II. 


See review 


Standard features include lower case support, 
serial and parallel printer drivers, and an ad- 
dressable cursor. MAPPER] is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting TRS-DOS files to CP/M 
files. $199. 


WORD PROCESSING — MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de- 
bouncing, and an input buffer that eliminates 
missed characters. MagicWand super discount 
price $299. 


in July 80 BYTE By Jerry Pournelle. 
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*CP/M is a T Mof Digital Research. TRS-80 is a TM of Tandy Corporation. 
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FIELD PROVEN DESIGNS — After one year of 
MAPPER production, Omikronhas established 
animpeccable reputation forreliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni- 


versities, medical doctors, and professionals in 
all fields. 


SYSTEMS —Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 


FOREIGN ORDERS must include full payment in 
US funds plus $25 forair shipping and handling. 
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МІ KRON Products that set Precedents. |. Е 
ПАШЕ 1127 Hearst St Berkeley,CA 94702 (415) 845-8013 


Circle 298 on inquiry card. 


3 ALTERNATIVE INTERFACES 


FOR THE TRS-80 


Featured in May/June 80 BYTE 

e RS-232-C port (50-19.2K baud) 

software/hardware selectable 
eCentronics printer port 8-bit | 
econnects to keyboard or E. |. 
echain up to 16 units 
euse with E. I. for 2nd printer 
eincludes terminal software 


$139.95 Special 
«only $17965 complete 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM- 
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION. 


Featured in March '81 BYTE 
e disk controller (4 drives) 
e hardware data separator 
e includes 16K of RAM 
provision for additional 16K 
e buffered TRS-bus connector 
e real-time clock 
e printer port (optional) 
ASSEMBLED & TESTED 
with 16K of RAM .... $329.95 
Centronics Printer 
Porta@d ........... $ 50.00 


DISK-80 pc board..... $ 48.00 
Printer/Power Supply 

ре board........... $ 16.00 
Complete Kit with 16K 
RAM and Printer Port’. $275.00 


Dealer inquiries invited. 


TRS RO is trademark nt landy Coro 
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ur 
To 
Ж 
Ж” 


Featured іп Aug. 80 BYTE 
• 300 baud originate modem 
e Centronics printer port 8-bit 
e RS-232-C port (50-19.2K baud) 
econnects to keyboard orE. |. 
ereceived data automatically 
routed to printer ports 
eincludes terminal software 
sonly $279.95 complete 


Call 1-800-645-3479, in N.Y. 1-516-374-6793 

or write: The MicroMint Inc. 
917 Midway 
Woodmere, NY 11598 
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The registers in the 1771 that can be 
programmed by the user are the data, 
track, sector, and command regis- 
ters—there is also a status register 
that can be read from but not written 
to. These 8-bit registers form the basis 
for software control of any disk 
drive: 


eData register: In disk-reading 
operations, this register receives 8 bits 
of data in parallel from the disk via 
the shift register. The data is held un- 
til the computer can accept it, allow- 
ing the shift register to be ready for 
the next byte. During disk-writing 


operations, 8 bits of data are trans- 
ferred in parallel from the computer 
to this register and held until they can 
be accepted by the shift register for 
transfer to the disk. When executing 
the seek command, the data register 
holds the address of the desired track. 
eTrack register: This register holds 
the track number of the current head 
position. The value is incremented by 
one for every track the head is 
stepped in (toward track 76), and de- 
cremented by one for every track the 
head is stepped out (toward track 0). 
The contents of the register are com- 
pared with the track number recorded 
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DISK WF 
IP 
„READY 


CONTROL PHI/STEP ` 
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in the ID field of sectors on the disk. 
eSector register: During read or 
write operations, the contents of this 
8-bit register are compared with the 
sector number recorded in the ID field 
of sectors on the disk. The contents 
should not be changed while the 
device is busy. 

eCommand register: This register 
holds the command currently being 
executed, The register should not be 
loaded while the 1771 is busy unless 
the current command is to be overrid- 
den (this action causes an interrupt to 
be generated). The eleven commands 
understood by the 1771 are divided 
into four types, shown in table 1, ac- 
cording to the way their flag bits are 
defined. 

eStatus register: Information about 
the status of the controller can be 
read from this register. The meaning 
of the status bits may change depend- 
ing on the current command. 


Registers are accessed by placing 
the proper logic levels on the AO, А1, 
RE, and WE lines, as shown in table 
2. Other logic levels in the 1771 per- 
form functions to: 


e Generate and check the 16-bit CRC 
code 

e[ncrement, decrement, and com- 
pare register values 

e Detect ID, data, and index-address 
marks 

e Provide control signals based on an 
external 2.0 MHz clock 


A typical disk operation includes 
the following steps. First, the soft- 


VBB 1 ә Vpp (*12V) 
МЕ [2 INTRQ 
cs Ца DRQ 
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Ap 5 WPRT 
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Figure 3: Internal architecture and pinout diagram of the Western Digital FD1771 floppy-disk controller. The four programmable 
registers and eleven commands of the 1771 allow any microprocessor to control a disk subsystem using high-level instructions, thus 
removing a significant burden from the disk-driving software. See table 1 for a summary of the commands. 
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. "each your 
little Apple totalk 


toWestern Union, 
lelexand I W X. 


It's big and it churns out reams of paper tape. You've seen it clattering away in late- 
night movies of Wall Street offices and newspaper city rooms. It’s the old-fashioned 
Teletype" machine, a product conceived in the Mechanical Age of Communication. 

Microcom is proud to announce a successor from the Electronic Age of Communica- 
tion. A software system anyone сап run on any Apple II"desktop computer. It’s called 
Micro-Telegram; available from your local Apple dealer. 

Micro-Telegram performs аЛ the functions of a Teletype machine, which means you and 
your Apple can access every single Western Union service, worldwide. Send mailgrams. 
Send and receive TW X5 Telex; and international cables. Receive Infomaster® up-to-the- 
minute news, stock, foreign exchange, gold, futures, sports, and ski reports. Use your 
Apple to wire money. To send flowers. To check the snow at Sun Valley. To see what the 
Yen is selling for. To contact over 900,000 TWX and Telex subscribers around the world. 

But unlike the Teletype machine, Micro-Telegram permits editing right on the screen, 
sends messages automatically without p= SS m ua ua ua ua m m ua m m ua ua ua aa aaa was ŠQ 


you in attendance, keeps directories and ! 

distribution lists, sorts your messages — 

by individual user, and asks you in plain | 
English for your commands. It’s like We make little computers talk big. 


getting a whole Teletype staff (operator, 1 Call 800.547.5995, ext. 188, toll free, for the 


secretaries, clerks) along with your | йық 1 
equipment, free of charge. ' Micro-Telegram -Apple — nearest you. 
uquiries invited. 


Microcom, Inc., 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 867-6362 


Appie and Apple 1] are trademarks of Apple Computer, Inc. Western Union, Infomaster, TWX, Telex!and Teletype are trademarks of Western Union, Inc. 
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COMMAND 
Restore 

Seek 

Step 

Step In 

Step Out 

Read Command 
Write Command 
Read Address 
Read Track 
Write Track 
Force Interrupt 


BIT VALUES FOR TYPE 1 
П = Head Load flag (Bit 3) 

h= 1, Load head at beginning 

hz 0, Do not joad head at beginning 
V = Verify flag (Bit 2) 

V = 1, Verify on last track 

V = 0, No verify 


Гуго = Stepping motor rate (Bits 1 through 0) 


гг = 11 gives 40 ms step time 
u = Update flag (Bit 4) 
register 


BIT VALUES FOR TYPE ||| 
$ = Synchronize flag (Bit 0) 


75° = 0, Synchronize to Address Mark 
5 = 1, Do not synchronize to Address Mark 


(d) 
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ВІТ VALUES FOR TYPE || 

m = Multiple Record flag (Bit 4) 
m = 0, Single record 
m = 1, Multiple records 


b = Block length flag (Bit 3) 


b = 1, IBM format (128 to 1024 bytes) 
b = 0, Non-IBM format (16 to 4096 bytes) 


аар = 00, ЕВ (Data Mark) 
аас = 01, FA (User defined) 
a,ag = 10, F9 (User defined) 


ауар = Data Address Mark (Bits 1 through 0) 


a,ag = 11, F8 (Deleted Data Mark) 


(с) 
BIT VALUES FOR TYPE М 


lg thru la = Interrupt Condition flags (Bits З through 0) 


1, Not Ready to Ready transition 
1, Ready to Not Ready transition 


1, Index pulse 
1, Immediate interrupt 


Enable HLD and 10 ms Delay 


E = 1, Enable HLD, HLT and 10 ms delay 
Е = 0, Head is assumed engaged and there 1$ no 10 ms delay 


(e) 


ТаЫе 1: The high-level instructions of the FD1771 disk formatter/controller device. When one of the instructions defined by table 
1а is loaded into the command register of the FD1771, the FD1771 executes one or a series of actions. Bits represented by a letter 
within a command are defined in the bit-value tables for that type of instruction, tables 1b through 1e. 


ware coordinating the disk operation 
checks to see if the controller is busy 
from the last command. If it is not, 
the software writes the desired com- 
mand into the command register. If 
data is to be transferred as each byte 
is assembled (or disassembled) by the 
shift register, the controller sends a 


DRQ (data request) signal. When the 


Register Affected During 
WE z 1) 


Read (RE = 0, 
Status Register 
Track Register 
Sector Register 
Data Register 


operation is completed, the controller 
sends ап ІМТКО (interrupt request) 
signal. The status register can then be 
checked by the controlling software 
for seek, write protect, busy, or CRC 
errors. 


Controller Hardware 
The schematic diagram for the 


Register Affected During 
Write (RE = 1, WE = 0) 
Command Register 

Track Register 

Sector Register 

Data Register 


Table 2: Access to registers within the Western Digital FD1771 disk formatter/con- 
troller device. The FD1771 has five internal registers: command, data, sector, status, 
and track. A given register is read or written by placing the appropriate values on 
lines А1 апа А0 and pulling down either the READ-ENABLE (RE) line for a read 
operation, or the WRITE-ENABLE (WE) line for a write operation. The sector and 
track registers specify the sector and track when these parameters are needed by a 
given command byte. The command register, when filled, causes one of eleven high- 
level instructions to be executed (see table 1). Data passes between the computer and 
the disk drive through the data register. After a command has been executed by the 
FD1771, the status register must be read before another command can be executed. 
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floppy-disk controller is given in 
figure 4. In addition to the 1771 and 
the 6520 PIA (peripheral interface 
adapter), circuitry is included for 
read/write control, clock and data bit 
separation, head loading, and inver- 
sion of various signals as required by 
the FD400 disk drive. 

Three gates convert the DIR (direc- 
tion) and STEP signals from the 1771 
into the STEP-IN and STEP-OUT sig- 
nals needed by the FD400 disk drive. 
The HEAD-LOAD signal is condi- 
tioned by a simple one-shot (mono- 
stable multivibrator) and an inverter; 
this guarantees a fixed 40 ms pause 
allowing the head to load and settle. 
Once the interval has passed, a signal 
: sent to the 1771 to acknowledge the 

act. 

The data-separator and clock cir- 
cuit was designed by Steve Chris- 
tiansen of Iowa State University. This 
circuit contains four of the ten in- 
tegrated circuits in the system. (If the 
disk drive you intend to use has sepa- 


OF SOFTWARE 
AT $8 PER 
DISKETTE FULL 


The exchange library of The CP/M® 
Users Group has nearly БО volumes of 
software available. Everything from 
editors, assemblers, languages, games, 
tools and more-and almost everything 
in ful source code. 


Send 56** for full library catalog. 


THE CP/M 
USERS GROUP 


1651 Third Avenue, New York, NY. 10028. 


OVER 8 MBytes 
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The New Industrial 

- Intelligent machines 
Revolution are rapidly appearing 
in factories, offices, homes, and automobiles. The 
face of the industrialized world is changing. Vast 
opportunities exist for those with a knowledge of this 
explosive field. Robotics Age will bring you the 
latest developments in all aspects of Robotics and 
Machine Intelligence. From introductory and non- 
technical survey articles to the latest state-of-the- 
art in hardware and software design. You 

will find articles on sensors and percep- 

tion, computer reasoning and robot con- 

trol, industrial robot applications and 

amateur robotics—as well as related 

new products, book reviews and 

technical abstracts. 


YES! [ want to stay up-to-date on this fascinating 
new technology! 


Address 


State/Pravidences Country Postal Cade 


United Canada Foreign 
States Mexico* Rates* 


1 year (6 issues) $15 $17 
3 years (18 issues) 539 $45 


*US Funds on US Bank 


D 
š 2 years (12 issues) 528 $32 
O Bill VISA O MasterCard O Bill me (N America only) 


'Domestic price. Inquire for overseas price. 

"The complete catalog of CPMUG is available for $6 
prepaid to the U.S, Canada and Mexico. 51 prepaid А "e 
to all other countries. М AAA Самое Eie 


® CP/M is a registered trademark of Digital Research. The CP/M 
UsersGroup is not affiliated with Digital Research. 


ignature 


Send to: ROSO CICS AGE. PO Вох 512, Tujunga. California 91042 


à 
\ presents S H IV, TM 


MULTI-USER MULTI-TASKING 
S-100 OR APPLE II 
NOW 8 OR 16 БІТ!!! 


Тһе world-famous SHIVA™ Multi-User Real-Time Multi-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALIT Y™ disk-resident 
library of interface routines and Virtual R.A.M. mapping is now available in two versions: SHIVA™ 1.2 for 8-bit C.P.U.'s and SHIVA™ 1.6 for 16-bit 
processors. SHIVA™ 1.2 pioneered the high-powered Virtual Operating System (VOS) for microprocessors with its user-reconfigurable Virtual R.A.M. 
assignment for up to 16-users or real-time tasks. Now SHIVA™ 1.6 continues Omega Research's commitment to non-obsolescence and system 
superiority by extending SHIVA™ into the 16-bit world of the 80's. SHIVA™ 1.6 syntax is upward-compatible with SHIVA™ 1.2, allowing SHIVA™ users to 
recompile SHIVA™ 1.2 programs to run under SHIVA™ 1.6 easily, so users may purchase SHIVA™ 1.2 now, and move up to a 16 bit processor later as 
their needs dictate with no fear of "software obsolescence.” SHIVA"" 1.6 is upward compatible with CP/M or CDOS files and programs through its 
VIRTUAL-PERSONALIT Y"" disk-resident subroutines, supports hard disks as well as single or double-density floppies, features Logon and password 
protection, and features executive shell commands similar to UNIX in structure and versatility. SHIVA™ interfaces currently to Microsoft Basic, Cobol, 
and Fortran; C; Forth; UCSD Pascal Programs; Pascal/M; CBASIC-2; APL; ALGOL-60; LISP; PL/I; МАС; and new interfaces are continually in 
development to keep SHIVA ™ users State-of-the-Art. 


SHIVA™ 1.2 is available for 8080, 8085, 6800, 6502, and Z80-BASED SYSTEMS INCLUDING CROMEMCO, NORTHSTAR, VECTOR GRAPHIC, SWTP, 
DIGITAL GROUP, ALTOS, IMS, APPLE Il, ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development. 


SHIVA™ 1.6 is available for 8086/8088/ and 28000-2 based systems, with versions in development for 68000 based systems. 


Both SHIVA™ versions 1.2 and 1.6 provide full disk utilities for all users. SHIVA™ 1.6 upgrades are available to registered SHIVA™ 1.2 users within one 
year of purchase of SHIVA™ 1.2 for half the current list price. SHIVA™ — The State-of-the-Art in microprocessor operating systems. 


SHIVA" 1.2 


R.A.M. addressing ta 1.048 megabytes on a 
280A-based system р 

Minimum system R.A.M. (single user): 
Additional R.A.M. per user: 

Maximum # of users or tasks; . 

Maximum # of physical and logical drives: , 


Н.А.М. Bank capacity: 16-64K 


Banks (1.048 megas eel 


System prices: 


SHIVA" 1.6 


R.A.M. addressing to 128 megabytes on a . 

Z8000-2 system 

Minimum Ee R.A.M. (single user) 

Additional R. A.M. per user: 

Maximum # of users or tasks: 

Maximum # of physical and Logical drive: 

R.A.M. Bank Capacity: byte banks (128 A КЕ 

megabyte ban megabytes 
8650.00 


System prices: 


Complete Documentation Included: Documentation available separately for $50.00. (Applicable to later purchase of SHIVA™ system) 


Signed license agreement must be returned prior to all shipments. 


CP/M is a trademark of Digital Research € CDOS is a trademark of Cromemco, Inc. € UNIX is a trademark of Bell Laboratories amus GO 
SHIVA™, VIATUAL-PERSONALITY™, and OMEGA RESEAACH™ are trademarks of OMEGA RESEARCH". ра] 


OMEGA RESEARCH.. P.o. Box 479, Linden, Са. 95236 (209) 334-6666 ° "те ° pr 
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Figure 4a: Schematic diagram of the computer-interface 
The 6520 PIA 
(peripheral interface adapter) LSI (large-scale integra- 
tion) device simplifies the circuitry so that only ten in- 
tegrated circuits are needed for the complete controller 
system. The additional logic devices are used to provide 
the read and write signals expected by the 1771. See 
figure 4b on page 372 for the rest of the diagram. 


side of the floppy-disk controller. 


rated clock and data signals, you may 
be able to eliminate some of the cir- 
cuitry shown. Remember that the 
1771 requires a 2.0 MHz clock.) 

The clock part of this circuit is a 
conventional TTL (transistor-transis- 
tor logic) crystal oscillator which also 
drives a divide-by-two stage to pro- 
duce the 2.0 MHz clock signal. The 
data-separator part of the circuit in- 
verts the raw signal from the disk 
drive and gates it out as data or clock 
information, depending on the state 
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| READ/WRITE LOGIC 


Type 
7404 14 
7400 14 
74123 16 
7474 14 
7404 


6520 
FD1771 
74193 
74193 
7402 


ІС10 


of the QD output of IC9. 

There is a certain difficulty in 
determining, from a serial-bit stream, 
which bits are clock and which data 
(the two are interleaved, and some of 
the clock bits may be missing). The 
solution relies on the fact that, at 
most, three clock pulses will be omit- 
ted; if four in a row are omitted, the 
data and clock outputs are switched 
by the external data-separator circuit. 

The read/write circuitry is very 
compact and plays a major role in the 
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simplicity of the system. It is a subtle 
solution to a timing problem; the ob- 
vious approach of using the outputs of 
the 6520 to control RE and WE (the 
read- and write-enable lines) as input 
for the DRQ (data-request line) is too 
slow. The indicated circuitry using 
the ENABLE line causes each ОКО 
signal to automatically generate 
another RE or WE signal as re- 
quired. 

The 6520 has 20 programmable. 
I/O (input/output) pins (see figure 5), 
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Complete 
AIM 65 
Expansion 


For complete AIM 65 
expansion, Fore- 

thought Products 

brings you the AIM- 

Mate Series, quality 
expansion products with 

price, performance and versa- 
tility that puts them in a class of 
their own. 


AIM-Mate Series expansion, including RAM (to 48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 


The compact AIM-Mate case puts it all together іп a 
sturdy, portable, desk top unit. 


Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 


кын THOUGHT 
PRODUCTS 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 


NOW 
expand to 


Eight memory slots for your Atari 800! The 
AXLON 256 MEMORY SYSTEM has the 
capability to bank-select up to 256K of on- 
line RAM memory. Thesystem is designed 
to accept Axlon's 32K RAMCRAMS, Atari's 
RAM modules, or a combination of the 
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FREE Catalog 


New 4-way relief from problems with 
Computer/WP supplies and accessories. 


1. One-stop shopping. 
Inmac (formerly known as 
Minicomputer Accessories 
Corporation) has a catalog 
of over1000 products.Every- 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 


2. Hassle-free ordering. 
Inmac lets you order by 
mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 


| ordering your magnetic media easy, fast and foolproof. 


3. Fast shipment of just the quantity you need. 

Inmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 
4. Field-proven quality means precision performance. 

Inmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 


Send for your FREE 
una Inmac catalog or call 
International Miniconputer Aressories Carparatean (408 ) 7. 2 7 -79 7 0 today! 


2465 Augustine Drive, Santa Clara, CA 95051 
© 1979 International Minicomputer Accessories Corporation 


RAM 
MEMORY 
CAPACITY! 


i | " 


e 64K of RAM included with system 
e Quarter Megabyte RAM Capacity 
e Atari800 compatible interface card and 
cable 


ае | e Memory management software in- 


cluded 


two. Our memory system comes complete AXLON 2 56. е Accepts Ахіоп 32K RAMCRAMS, Atari 


with hardware, 64K of RAM, memory man- 


RAM modules, or a combination of both 


agement software, interface card and ca- MEMORY SYSTEM е Dedicated power supply 


ble. Drop by your local computer store or 
contact Axlon for more information. 


e 90 Day Warranty 


170 Wolfe Road 
Sunnyvale, CA 94086 
(408) 730-0216 
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АХ LON “Indicates trademarks of Atari, Inc. 
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STEP -IN 
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DRIVE -ON 


Figure 4b: Schematic diagram of the drive-interface side of the floppy-disk controller. Clock signals and minor control functions are 
provided for by the additional circuitry, as well as the separation of recorded data from recorded synchronization pulses. 


of which only 17 are used in this sys- 
tem to interface with the 1771. The A 
port is programmed as eight bidirec- 
tional data lines, and is connected to 
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the 1771's data lines, while the B port 
pins are programmed as necessary to 
provide control lines. The data lines 
of the 6520 can be connected to like 


lines on the microprocessor, while its 
three device-select lines can be con- 
nected to match whatever address- 
decoding scheme is appropriate. The 
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STRETCH «rower 


01 Your HP-85 or Commodore Pet/CBM With TNW's IEEE-488 Bus 
System Building Blocks... 
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Л. ATARI 


COMPLETE LINE OF ATARI PRODUCTS 


20% OFF 
: Atari 800 with 16K................ $810 Atari 822 Printer,,.................$360 
* TNW-2000 Atari 800 with 24K................$895 — Atari 400 with ЯК... 22. 5399 
Atrai 815 Dual Disk Drive.....$1200 Atari 400 with 16K................$475 
TNW's RS-232 SERIAL INTERFACES Atari 825 Printer................... $800 Atari 410 Cassette.................. $69 
Connect your PET/CBM to any RS-232 Serial Printer. Piotter, CRT Atari 820 Римег,.................. $360 Atari 850 interfaced Module...$176 


Terminal. Modem, or other device: ECIAL Atari 810 

ап 
TNW-1000 25255 $129 | 25% OFF окпе 5400 
TNW-2000 95:5: $229 у rg ta 


Ramcram 32K RAM Modules..$199 


TWO CHANNELS, INPUT & OUTPUT. Lo  — M à 


TNW-232D $369 


12 RS-232 CONTROL SIGNALS Kurta Graphics Tablet............. $560 Microtek 16K RAM Boards......$100 
Epson MX80 Printer............... $520 
TURN YOUR PET INTO A TERMINAL ALSO 

Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Software and full service telephone modem: SOFTWARE BY PDI, THESIS, BIT BUCKET AND MORE! 
TNW-103 SENE o^ $389 219 Тегтїпаһ...................... $800 PUS 

| | | Novation DCAT Modems......... $169 NEC Spinwriters, Diablo Printers, 
Pterm also works with acoustical couplers and other modems interfaced Complete lines of Centronics 


to the PET with the TNW-2000 ог TNW-232D. Electronic mail and TWX 
Terminal programs also available. All units are addressable IEEE-488 


Printers and Commodore Equip- 
ment. All at reduced prices. 


devices. complete with power supply cabinet, full documentation and one K ? $ 
gardes , The Bit Buchet 
TNW CORPO RATION * 168 NORTH BEACON STREET 


P.0. BOX 365 
NEWTON HIGHLANDS, MA 02161 
617-783-3144 
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26111 Brush Avenue, Euclid Ohio 44132 


CALL TOLL FREE 1-800-321-3552 TO ORDER 
IN OHIO, call (216) 289-7500 (COLLECT) 


MICROPARAPHERNALIA 1 ( ( 1 THINGS Т0 


333 pages, written in simple terms, of "what-to-do" and "how-to-do-it". 


3351 Hancock St. ® San Diego, CA., 92110 (714) 225-1040 
TWX910-335-1194 
Visa/Mastercharge Welcome e Dealer inquiries invited 
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PLAIN JANETM ‘Gold 
Бу" DATALIFETM MD 525-01 .. $26.95 BY MARK SAWISCH 
8" DATALIFETM FD34-8000 .... $43.95 


NEWDOS by APPARAT 


NEWDOS/80 x SPECIAL x ....$129.95 
NEWDOS + to 
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35-track 
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TRS-80™ DISK 
AND OTHER MYSTERIES. . $19.95 
MICROSOFTTM BASIC DECODED $29.95 


TRS-80 is 3 trademark о! the 
Radio Shack Division oiTandy 
Corporation. DATALIFE is a 

trademark о! VERBATIM. PLAIN 

JANE. AIDS-i, AIDS-lii, CALCS-III, 

СА4С54У, MERGE-U are 
trademarkso! МТС. 
91981 by Metatechnologies 
Corporation. Inc. 
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SHIPPED WITHIN 
ONE BUSINESS DAY 
Products damaged in 
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PRICES IN EFFECT 
May 1, 1981 THRU 
May 31, 1981, 
Prices, Specifications, 
and Offerings subject to 
change without notice. 


Suitable not only for microcomputers, but for programmable 
calculators as well. Includes program listings, formulas, a glossary of 
computer terms and more! Definitely a MUST BUY! 


A PARTIAL LIST OF APPLICATIONS 


Simultaneous Equation Solver 
Real Estate Evaluation 
Astrology 

General Purpose Clock/Timer 
Recipe Index/Calculator 

RPN Calculator 

Amateur Radio 

Computer Assisted Instruction 
Robotwar 


Income Tax 

Speed Reading 

Check Digit Generator 
Personality Test 

Morse Code 

Finances and Investments 


Electric Memorandum 

Energy Efficiency Computation 
Test Your Typing Speed 
Statistical Analysis 

Options Analysis 

Logic Circuit Analysis 

Antenna Design Biorythm 
Carpenter and Mechanic's Helper Letter Writing 
Calculation of the Number of Days Between Two Dates 


WE ACCEPT | 
Add $3.00 tor sh 
= & handling — 
*$3.00 EXTRA tor C.O.D. 
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sales tar. 
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OTHER PRODUCTS 
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> MONEY ORDERS 
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BIOFEEDBACK 


e Whatis a growth experience? 
e What is fun, and therapy too? 
e What goes beyond games 
and lets you work directly 
with your Subconscious mind? 
What does all that and more, 
works with all popular 
computers, and goes on an 
RS232 port without external 
power supplies? (Parallel 
available too) 


What, therefore, isa fabulous 
alue? 


Plot of GSR 
, {skin 


resistance) 
during relaxa- 
tion cycle. 
--Helaxing here 


Wide awake 
here 

A whole new thing in computing! # you have 
any experience with biofeedback, you will 
loveit. If you have only read about it. now is 
the time to see for yourself that it really 
works for you. Our booklet "Personal 
Growth With Your Computer’. and our 
program documentation tell you how to. 

e Observe and experiment with 


GSR 
e Train yourself to relax 


e Play lie detector and/or test 
subconscious response 
at parties 


e Play OUIJA, alone orin a group 


e Create your own games/ 
experiments 


ому $1259? 


Including manual. and our booklet 
"Personal Growth With Your Com- 
puter’ or "Bend Your Machine's Mind 
With Yours". and BASIC listings for 
these programs: 
GSR Plot 

Computer OUIJA 

Relaxation Trainer 
Lie Detector/Subconscious Response I 
For cassette or diskette, media charge 


$15. State system type to ensure corm- 
patibility: or if asking about paralle! 


interfacing. 
Dealer inquiries invited. Mail or phone 
orders to: - 

тотА;. Total Digital Engineering 


210. D W. HWY 
ж 5. Nashua, М.Н. 03060 
D 603-883-0991 
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PIA Register Selection and Function 


RSO RI W CRA2 


— — — — OOOO 
— O O O — O O O 
> — O > >x — O > 
>< >< < XX X — — O 


X = don't care 


Function 


Read or Write. DDRA 

Write into ORA 

Read from A-side input pins 
Read or Write CRA 

Read or Write DDRB 

Write into ORB 

Read from B-side input pins 
Read or Write CRB 


CRB2 


Control Register Bit Designations 


7 6 


CRA IRQA1 IRQA2 


CA2 Control 


CRB IRQB1 IRQB2 


p deeem. 
CB2 Control 


5.4 3 2 


DDRA 
Access 


DDRB 
Access 


CA1 Control 


 —À 
CB1 Control 


Control of CA2 Output Modes 


CRA 


Bit 5 Bit 4 Bit 3 Mode 


“Handshake” 


on Read 


Pulse Output 


1 1 0 
1 1 1 


Manual Output 
Manual Output 


Description 


CA2 is set high on an active transition of 
the CA1 interrupt input signal and set 
low by a microprocessor “read A data" 
operation. This allows positive control of 
data transfers from the peripheral 
device to the microprocessor. 


CA2 goes low for one cycle after a "read 
A data” operation. This pulse can be 
used to signal the peripheral device that 
data was taken. 


CA2 set low 
CA2 set high 


Table 3: Control codes for the 6520. This device offers 20 pins that may be pro- 
grammed (either individually or in groups) as input, output, or bidirectional lines. 


6520 controls and modes are listed in 
table 3. 


Construction Notes 

The prototype floppy-disk con- 
troller was built on a Vector 3677 
wire-wrap board (see photo 1). There 
are no special layout considerations, 
but adequate power supply bypassing 
must be observed (i.e., 0.1 pf capac- 
itors across the supply and ground 
pins of each integrated circuit). A 
16-pin DIP (dual in-line package) 
socket is used to connect the con- 
troller to a ribbon cable from the disk 
drive (use proper terminations). 


Debugging 

The read/write circuit can be de- 
bugged by using a microcomputer. 
Move the ОКО input (ІС5, pin 11 in 
figure 4) from the 1771 to a conve- 
nient 6520 output. With the micro- 
computer running a diagnostic pro- 
gram, check to see that the WE pulse 
(ІСЗ, ріп 12 in figure 4) is about 
14 ps. 


The data separator can be checked 
by using a single-pulse input signal in 


LET: 
РАО 
РА1 
РА2 
РАЗ 
РА4 
РАБ 
PAG 
PAT 
PBO 
РВ! 
РВ2 
РВЗ 
РВ4 
РВБ 
РВб 
РВ7 
СВІ 
CB2 
УСС 


C) -4 C) (n & Оо = 


Figure 5: Pin description of the MOS 
Technology 6520 PIA. Use of this par- 
ticular device allows easy interfacing of a 
disk controller to a 6502-based computer. 
One I/O port handles control signals; the 
other is used to transfer parallel bytes of 
data. 


Circle 416 on inquiry card. 


TERMINALS FROM TRANSNET 


PURCHASE PLAN = 12-24 MONTH FULL OWNERSHIP PLAN + 36 MONTH LEASE PLAN 
PURCHASE PER MONTH 


DESCRIPTION PRICE 12 MOS, 24 MOS. 36 MOS. 
LA36DECwriter Il ............ $1,095 $105 $58 $40 
LA34 DECwriter IV ........... 995 95 53 36 
LA34 DECwriter IV Forms Ctrl.. 1,095 105 58 40 
LA120 DECwriter Ш KSR...... 2,295 220 122 83 
LA120 DECwriter lll RO ....... 2095 200 112 75 
VT100 CRT DECscope ........ 1,595 153 85 58 
VT132 CRT DECscope ........ 1,995 190 106 72 


11745 Portable Terminal ...... 1,595 153 85 58 
TI765 Bubble Memory Terminal 2,595 249 138 93 
11783 Portable KSR, 120 CPS . 1,745 167 93 63 
TH785Portable КӨН, 120 CPS . 2,395 230 128 86 
TI787 Portable KSR, 120 CPS . 2,845 273 152 102 
TI810 RO Printer ............ 1,895 182 102 69 
11820 KSR Printer ........... 2,195 211 117 80 
DT80/1 CRT Terminal ........ 1,695 162 90 61 
ву. Зи в У. DT80/5 АРІ CRT ............ š 

ADM3A CRT Terminal ........ 
LEAR SIEGLER ADM31CRT Terminal ...,..... 1,450 139 78 53 
А0М42 CRT Terminal ........ 2,195 211 117 79 
1420 CRT Terminal .......... 945 91 51 34 
HAZELTINE 1500 CRT Terminal .......... 1,095 105 58 40 


Circle 77 on inquiry card. 


DEC 


TEXAS 
INSTRUMENTS 


1552 CRT Terminal .......... 1,295 125 70 48 

e AP101 Applell with Single Disk Drive ............. $109 TELEVIDEO aud БЫН и 2855 

| ® AP102 Apple Il with Double Disk Drives ........... 119 Letter Quality, 55 HSRO...... 2895 278 154 104 
e AP103 Apple Il, 9 inch Monitor & Double Drives ... 129 МАЛДЫ Letter Quality, 55/25 KSR..... 3295 316 175 119 


ө AP104 Appie Æ, two additional Drives & Silentype 139 QUME Letter Quality KSR, 55 CPS ... 3,395 326 181 123 
e АР105 12 inch monitor plus accessories .......... 99 Letter Quality RO, 55 CPS .... 2,895 278 154 104 
® RS201 TRS-80 Model |, Expansion Unit & Drives.... 109 HEWLETT РАСКАРО (IRM hairs ЖААДЫ ie ЖЫ ow M 
е А5202 TRS-80 Monitor ог TV set .................. 84 730 Desk Top Printer ........ 715 69 39 26 
e Н5204 TRS-80 Model Ill .......................... 129 СЕМТНОМІС5 737 WIP Desk Top Printer .... 895 86 48 32 
ө RS205 Radio Shack Color Computer .............. 89 FULL OWNERSHIP AFTER 12 OR 24 MONTHS = 10% PURCHASE ОРТЮН AFTER 36 MONTHS 
ө P401 Paper Tiger 440/445/460 ....... “..аа«-.... . 99 ACCESSORIES AND PERIPHERAL EQUIPMENT 

ө P402 Centronics 730/737 - Line Printer ІЛУ ...... 89 W ACOUSTIC COUPLERS « MODEMS » THERMAL PAPER « RIBBONS « INTERFACE MODULES « FLOPPY (SK UNITS 
e P403 Epson МХ70 ог МХ80...................... 89 | OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 
e CC90 Matching Attaché Case .................... 75 


TRAN SINE T CORPORATION 


1945 ROUTE 22 = UNION, М... 07083 • (201) 688-7800 


5650 INDIAN. MOUND CT. COLUMB US. OHIO 43213 (614) B68-9464 TWX 710-985-5485 


computer case company = 


i 


Hutchinson: 


Precision Components 
for Peripheral Equipment 


e Head Suspensions e Fuser Components 
and Assemblies ө Actuator Bands 
e Font Bands | HUTCHINSON 


INDUSTRIAL 
e Encoder Discs ee CORPORATION 


40 West Highland Park 
Hutchinson, Minnesota 55350 


See us at Booth 463/464 at NCC. Telephone: (612) 587-5276 
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screen. 


cal scores and paper tape * 


"MICRO 
WORKS 


The DS-65 Digisector® is a random access video digitizer 
which converts a TV camera's output into digital infor- 
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scale. 
Scanning sequences are user programmable. 
On-board software in EPROM is provided for 
displaying digitized images on the Hi-Res 


Use the DS-65 for: Precision Security Systems 
е Computer Portraiture е Robotics ® Fast to 
Slow Scan Conversion % Moving Target Indi- 
cators е Reading UPC codes, schematics, musi- 


DS-65 Price: $349.95 
ЕСІ! Camera Price: $299.00 
Combination Price: $599.00 


Р.О. BOX 1110 DEL MAR, CA92014 714-942-2400 


LET YOUR APPLE SEE THE WORLD! 


NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 


ON DISK! 


=, 


А 


— Portrait System Software: This program includes 

\ captions and a credit line, reverse printing for 
T-shirt application and the option to save por- 
traits on disk. 


— Picture Scanner: Provides a variety of differ- 
ent dithering algorythms for compressing the 
digitized image into the Hi-Res screen. 
Write or call for more information! 


GIVE YOUR APPLE THE GIFT OF SIGHT! 


Master Charge / Visa Accepted 


lieu of the 4.0 MHz crystal oscillator 
signal. The output of IC9 should 
count through the ful] range of 0 
through 15, starting at 4, while IC8 
should count from 4 through 8. 

The INTRQ and ОКО signals were 
connected to PB6 and PB7 of the 6520 
because powerful testing instructions 
are available for these pins. If prob- 
lems occur in this area, these instruc- 
tions will come in handy. 


Testimonials 

This system has been built by 
several people and has been proven to 
work with minimal debugging, using 
wire-wrap, Slit-N-Wrap, and Super 
Strip techniques. The circuits are not 
the simplest possible; we have inter- 
faced a 5-inch disk drive to the KIM 


and AIM systems using only three in- 
tegrated circuits. The newer versions 
of the 1771, which allow the con- 
troller to be connected directly to 
data and address buses, do not needa 
6520; but there is a case for isolating 
the microcomputer from the disk con- 


troller through a 6520. Whatever 
route you choose, this basic design 
wil provide reliable, trouble-free 
operation. 

In Part 2, next month, we will look 
at the software needed to use this con- 
troller. B 
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G 
& Accounting 
G 


WILL SET UP YOUR ACCOUNTING RECORDS 
READY FOR POSTING ON YOUR MICROCOMPUTER 
Complete system-general ledger, payroll. etc-intergrated, but suggest we start with general ledger 
Features: Menu-driven, all reports аге 81/2” x 11”, you pick account numbering system, one posting method provides that 
negative numbers are the credit side of the entry, a description field is associated with each side of an entry in update listings, 


budgeting 


Cost for General ledger is $800, including initial set up of your accounts, software and manual, phone consultation and 
examining your files through a modem where you have that capability. Training at your site available at additional cost. 


You must be or become familiar with Osborne manual, send us a good deal of information, have CP/M* and CBASIC2, and 
have at least 48K and one 8" double density disk drive. 


* CP/M is a trademark of Digital Research 


AN ACCOUNTING SYSTEM BUILT BY ACCOUNTANTS THAT 


OTHER ACCOUNTANTS WILL LIKE 


610 Park Boulevard * Austin, Texas 78751 * (512) 458-5760 
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A SM 
N , 


&4 


ДІГІ 


_ ENERGY SOFTWARE 


for engineers, designers, builders, etc. 


PASSIVE SOLAR DESIGN: direct gain, sunspaces, trombe & water walls 


PASODE 1: Los Alamos SSF correlation model 

with economics computerized. ....,.. $295 
EXFIND/LPMTZ: Hourly simulation models for assessing 

buitding energy load dynamics and 


economics of passive design ........ $395/695 
OVERHANG: A 2-dimensional overhang shading 
design program ......,,......, $195 


CONSERVATION DESIGN: assess energy from a component or system level 


BILL: Correlation of а buifdings energy bills and 

weather for conservation assessment . . . $295 
INSULATE: Building surface insulation optimization 

and economics раскаде........... $196 


Programs available: TRS-80, APPLE H, CPM (CBASIC2, MICROSOFT}, 
NORTHSTAR, ALPHA MICRO. 


Orders: Prepaid/C.O.D. — 20% discount on 2 or more packages i 


7438 FORSYTH, SUITE 202 
LONDE e PARKER e MICHELS ST. LOU!S, MO. $3105 


(314) 726-5501 
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The Art of Electronics 
Paul Horowitz and Winfield Hill 


‘Although this book is for the beginner, it is thor- 
ough and abounds in information useful to read- 
ers who want to build electronic instruments and 
not just read about them. In their circuit examples, 
the authors almost always point out the specific 
devices they are using and why this device was 
chosen. This approach is much more useful than 
that taken by most texts... Along with an excellent 
presentation of the standard subjects..., the book 
contains very practical chapters on the design of 
power supply (including switching supplies), low- 
noise techniques, interfacing between analog and 
digital circuits, high-speed techniques, and elec- 
tronic construction techniques... it does better 
than other general electronics texts on the micro- 
processor... The Art of Electronics is what we 
have been looking for" —Physics Today $24.95 


op-amp 
output 


at your bookstore or 


Cambridge University Press 
32 East 57th Street, New York, М. Y. 10022 
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Favorite 
Benchmarks and 
Other Programs 


In the July 1980 BYTE, Carl Helmers wrote a Technical 
Forum entitled “Some More on Performance Evaluation" 
(page 216), in which he requested readers to send in 
benchmark routines that are “appropriate to the typical 
language and operating-system environment of the con- 
temporary small computer." The following submission 
from David I Wilcox, of Mansfield, Pennsylvania, is one 
of the most noteworthy. 


While in college, I was shown a simple way to calculate 
the number of decimal digits a computer retains in its in- 
ternal representation of floating-point numbers. If: 


A = 1./3. 
then, by computing: 
abs(logio(abs(1. — (А +A+A)))) 


HOW TO START A 
COMPUTER BUSINESS 


"Computer Business Opportunities 1981” | 
annual report covers the best moneymaking 
‘ventures - consulting, software packages, 
dealerships, systems houses, services, J 
repping, maintenance, vertical markets and 
much more - plus 20 steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing, marketing, competing with biggies, 
directory of services and self-help sources, going part-time 
to full-time. Nowhere under one cover is a better industry 
perspective for self-employment planning. Contents from 
key back-articles of "Computer Opportunies," the entre- 
preneurs newsletter since 1978, "Low Capital Computer 
Business Guide" (10,000 copies sold), and continuous 
research from our field seminars. Over 200 pages ring- 
bound, $65.00, check, Visa, Mastercharge, or written com- 
pany P.O. 30 day refund guarantee. 


DATASEARCH INCORPORATED 
4954 William Arnold Road / Dept. E 
Memphis, Tennessee 38117 
For faster service on credit card orders, phone 901/761-9090 
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the number of digits of accuracy is obtained. 

The choice of 1./3. is deliberate because it is an in- 
finitely repeating rational number in the binary-number 
system. Therefore, a difference between 1. and the sum 
A+A+A must exist in any attempt to represent 1./3. 
with a finite number of bits. 

If the machine does not have the common logarithm 
function available, then compute: 


1./(abs(1. (А +A +А))) 


The number of digits of accuracy is approximately the 
exponent of the result expressed in scientific notation. 
Better yet, use a calculator or math tables to find the 
common logarithm of the result. 

The number of digits of accuracy available generally 
depends on both the machine and the language. This 
method offers a quick, in-the-store check af the actual 
number of digits used by a given system to represent 
floating-point numbers. 


However, other letters we received bearing the 
avorite Benchmarks" title contained still more pro- 
grams written in Pascal or BASIC that shaved minutes or 
seconds from the prime-number-generating program used 
as a benchmark in Carl Helmers's article. Although we 
appreciate the attempt at participation represented by 
these letters, they missed the point expressed by Carl 
Helmers in that article: "...the goal of the exercise was 
not to code the most efficient algorithm. It was, rather, to 
code an algorithm that takes a measurable amount of 
time while performing a certain group of calculations." 
The same algorithm (preferably embedded in a common 
computer language) can then be run on several computers 
and the times compared as performance indices of the 
respective language/machine combinations. 

For example, the benchmark given by David Wilcox, 
above, results in a number (calculated in this case, not 
timed with a stopwatch) that can be used to compare, 
say, an Atari 400 with a Commodore PET; the com- 
parison being made is one of digits of accuracy. 

One prime-number-generating benchmark sent to us 
gave two times, one for execution of the program using a 
video terminal and another using a printer. In my opin- 
ion, such a benchmark confuses the issue under con- 
sideration (computer speed in generating a given set of 
prime numbers). Unless a benchmark is trying to measure 
the efficiency of a given computer in displaying numbers, 
the interval being timed should end as soon as the first 
display is printed. This assumes, as was done in the 
prime-number benchmark, that all results are stored and 
the printing is done after the computation being 
measured has finished. In fact, | sometimes bracket the 
part of the program being measured with print statements 
that say BEGIN TIMING and END TIMING. This allows 
me to isolate the function being evaluated....GWW 


ve 
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Main/Frames ... 
Main/Frames ... $200 


“14 Basic Models Available 

е Assembled & Tested 

* Power Supply: 
Ву 15А, x 16У ОЗА 

• 15 Slot Motherboard 
(connectors optional) 

* Card cage & guides 

s Fan, line cord, fuse, power 
& reset switches, EMI filter 

е 8v@30A, + 16У010А 


option оп some models | 
mounted 


Main/Frame 


* 


8" Floppy Main/Frame 
(includes power tor 
drives and mainiframes) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave. 296 * Visalia, CA 93277 * (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 


[d auum пшн > 
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HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 
FOR THE TRS-80* Mod II 


NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

* Allows up to 4 Mod 1175 to connect to a single controller — up to 4 hard disk 
drives per controlier. Users may access the same file simultaneously (first-come 
first-served) 

* Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

* Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 

supported 

Compatible with your existing TRSOOS programs! All BASIC statements 

are identical. 

A single file may be as large as one disk. Alternate mode allows 24-million 

byte record range. Directory expandable to handle thousands of files. 

Includes special utilities — backup and copies, HPURGE for multiple deletions, 

HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 


includes options for specifying sectors/gran, platters/drive, logical disk 
size, etc. 
HARD DISK DRIVE 8 CONTROLLER $5995 RACET HSD Software $400 


Call for multiuser pricing. Dealers call for СЕМ pricing. 


INFINITE BASIC (Mod | & Ш Tape or Disk) Mod | $50.00, Mod 111 $60.00 
Extends Level и BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 


INFINITE BUSINESS (Requires Infinite BASIC) Mod | & 111 $30.00 
Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, —, *, /. Binary search 
of sorted and unsorted arrays. Hash codes, 

BASIC CROSS REFERENCE UTILITY (Mod Il 64K) $50.00 
SEEK and FIND functions for Variables, Line Numbers, алада, Keywords. ‘All’ 
options available for line numbers and variables. Load from BASIC — Call with 
'CTRL'R Output to screen or printer! 


DSM Mod 1 $75.00, Mod II $150.00, Mod 11 $90.00 
Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only опаа action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — improved disk 1/0 times 
make this the fastest Disk Sort/Merge available on your TRS. 

(Mod | Min 32K 2-drive system. Mod Il 64K 1-drive. Mod 111 32K 1-drive) 
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|ЕЕЕ-488 TO TRS-80* INTERFACE 


Everything needed to add powerful BASIC GPIB-488 
controller capability to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


ce 


MODEL 488-80C 
For Model 3 Operation 


MODEL 488-80B 
For Model 1 Operation 


Price of Model 488-80B or 488-80C $245. 


+ shipping, insurance & tax 


Optional Relocatable Machine Level GPIB Driver 
for Assembler Level Programming-$35.00 
WHEN ORDERING SPECIFY DISK OR TAPE 
SCIENTIFIC ENGINEERING LABORATORIES 

11 Neil Drive ® Old Bethpage, NY 11804 
Telephone: (516) 694-3205 


“Trademark of Tandy Corp. 
There is no affiliation between Scientific Engineering Laboratories and 
Tandy Corp. or Radio Shack. 


ж ж МЕМ ж Жж DISCAT (32K 1-drive Min) Mod І, 11 $50.00 
This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 


ж x NEW x ж 

KFS-80 (1-drive 32K Min — Mod Il 64K) Mod |, № $100.00; Mod И $175.00 
The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 


х * NEW & ж 

MAILLIST (1-drive 32K Min - Mod Il 64K) Mod I, Ш $75.00; Mod II $150.00 
This ISAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds!! 


ж ж NEW ж ж LPSPOOL (32K 1-drive Min) Mad | $75.00 
LPSPOOL — Add multi-tasking to permit concurrent printing while running your 
application program. The spooler and despooler obtain print jobs from queues 
maintained by the system as print files are generated. LPSPOOL supports both 
parallel and serial printers. 


UTILITY PACKAGE (Mod Il 64K) $150.00 
Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
baddiskettes! XCOPY provides multi-file copies, 'Wild-card' mask select, absolute 
sector mode and other features. SUPERZAP allows examine/change any sector on 
diskette include track-0, and absolute disk backup/copy with МО recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 
DEVELDPMENT PACKAGE (Mod Il 64K) $125.00 
Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
| interface to the M‘ciosoft ‘Editor are Plus’ software package including 
uploading services and patches for Disk 1/0. 
он А M/C, C.0.0., PURCHASE ORDER = RACET computes = 
TELEPHONE ORDERS ACCEPTED {714} 637-5016 1330 М. Glassel, Suite ‘М’ 
*TRS-801S A REGISTERED TRADEMARK 
OF TANDY CORPORATION Orange, CA 92665 
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The Epson 


$499 


“At Microhouse, 
we treat our customers 


like family...’ 


Software 


С WORDSTAR The premier word pro- 
cessing software from MicroPro 
eere aries 9495.00  $3221$40 


О MAILMERGE option for wordstar 2.X 
v»avaeblxasi) -® 750.00 $110/$25 


O WORDMASTER DY MicroPro. 
қаз арн Жы: $150.00 $119/$25 


О SUPERSORT | Бу MicroPro. Can be 
used as a stand-alone program or can 
be linked to programs with a Microsoft 
format. ....... $250.00 $189/$25 


L] SUPERSORT II A stand-alone-only ver- 
sion of above. ..$200.00 $165/$25 


O DATASTAR by MicroPro. 
E vance vet $390.00 %2691535 


dBASE ІІ, the assembly-lanquage re- 
lational Database Management System 
for CP/M* Мо need for host language. 
Handles up to 65.000 records (up to 
32 fields of 1K each). English-like com- 
mands. Report generator with user-de- 
finable full-screen operation. Will read 
existing ASCII files.. 8700 $628/$20 


SPELLGUARD checks 20 pages о! 
copy for spelling mistakes and typos in 
less than a minule Can be used with 
many CP/M” word processors (іпсіш- 
ding WordStar}. Lets operator review 
words it judges as potential errors Oper- 
ator may then change the suspect word 
or add it to SPELLGUARD's 20,000 
word dictionary (dictionary size limited 
only by disk space). . $295  $230/$20 


L] BASIC 80 by Micro. Version 5.2 and 
4,51 included. ..$350.00 $299/$30 


С BASIC COMPILER by Microsoft. Lan 
guage compatible with MBASIC. In- 
cludes MACRO 80 assembler 
vibe cee ere .. $395.00 $330/$30 


[1 muSiIMP/muMATH by Microsoft. 
muSIMP is a fast, efficien! interpreter 
for sophisticated mathematical functions 
of up to 611 digits. muMATH is а pack- 
age of programs written іп muSIMP., 
Requires 40K....$250.00 $2251$25 


ГІ TCS/Atlanta INTERACTIVE AC- 
COUNTING SYSTEM for small busin- 
esses. New release. Each package 
can be used alone or post automatic- 
ally to the General Ledger. Available 
in compiled version (no support tan- 
guage needed) or in source (MBASIC 
required). Needs 48K RAM. 132-col. 
printer, 24x80 CRT and CP/M’ 


‚ „ COMPARE AT UP TO $530/pkg. 


GENERAL LEOGER $75/$25 
ACCOUNTS RECEIVABLE ‚. $75/$25 
ACCOUNTS PAYABLE . $75/$25 
PAYROLL.. — cm $751$25 
ALL FOUR rı 1-1. $259/$90 
SAMPLE PRINTOUT BOOK of ALL 

FOUR er са, ‚т «ЖЕЗ 


7 COMPILED VERSIONS (run 3-10 times 
faster than interpretive version) 
Each package $79/$25 
All four ıı « 22691990 


We will attempt to meet or beat 
any advertised price! 


STRUCTURED SYSTEMS ACCOUN- 
TING SYSTEM [Requires CBASIC2, 
2 disk drives. 24x80 CRT, 132-column 
width printer). . . LIST: $1250.00 each 


GENERAL LEDGER .. .....$699/$40 
ACCOUNTS RECEIVABLE .. $699/$40 
ACCOUNTS PAYABLE ., 56991540 
PAYROLL . ,.,. .,, . 56991540 
INVENTORY ..,, . , 53371540 


С EDIT 80 by Microsoft. 
4.:....%120.005821520 
Г] TEXTWRITER III by pee Software. 
. . .$125.00 51101520 
Г] LETTERIGHT by Structured Systems. 
wo parupeavaee- $200.00 51351520 


C1 DATEBOOK by Organic Software. 
.... $295.00 $258/$25 


nb TAA 


Software Manual 
List & Manual/Only 


O COBOL 80 Compiler by Microsoft. 
È . $750.00 $640/$30 
m MSORT by Microsoft. ..,9$1381$15 
[] COBOL 80 wiMSORT. Saving by 
buying both а the same time. $759/$40 
[] Whitesmith's “С” COMPILER. Con- 
forms to full UNIX* version 7 C lan- 
quage.......... $630.00 CALLI$30 
[] STACKWORKS FORTH. For Z80 or 
8080 CPU (specify). Supplied in source 
Assembler included. $ 7 75.00$125/$3D 

O FORTRAN 80 by Microsoft. 

s» asu s. . 2500.00 $390/$30 
O MACRO 80 by Microsoft. Assembler 
for 8080 and 2803200.00 $140/$20 
ГІ PASCALIM compiler by SORCIM. Full 
Wirlh implementation. Produces P-code. 
oeotsnavenuaves «2175.00 91391520 
O PASCAUZ compiler by ITHACA INTER- 
SYSTEMS. Produces 280 native as. 


sembly code. ... $395.00 $359/$30 


Apple 


Г1 VISICALC—The electronic worksheet 
Performs all arithmetic functions, net 
present value, and transcendental func- 
tions and instantly displays results 
where you want them 

$750.00 $107.00 

ГІ CCA DATA MANAGEMENT SYSTEM 
Stores and retrieves information in a 
way which lends itself to "row and col- 
umn" storage. retrieval and analysis. 
Includes $130 page manual 

$99.50 $74.00 

[ ` DESKTOP PLAN-— Apple Disk 
$99.50 $74.00 

[] GAMES—for Applesoft Disk. Gammon 
Gambler. Checker King. Microchess or 
Bridge Partner $24 94 ea. $19.20 ea. 

Г} VITAFACTS—A package of six pro 
grams designed to present straightfor- 
ward up-to-date medical facts in a way 
that is tun and effechve Approved by 
the Canadian College of Family Physi- 
cans Growing Up (Adolescence). 
Talking About Sex. Drinking & Drugs. 
Birth Control Your Blood Pressure. 
Heart Attack. $119.70 $89.95 


CP'M is a registered trademark of Digital 


Research 


UNIX is a registered trademark of Bell 1.265 


APPLE is a registered trademark of 
Apple Computers 


CALL OR WRITE FOR FREE CATALOG 
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PRICES AND SPECIFICATIONS SUBJECT 
TO CHANGE WITHOUT NOTICE 


Circle 245 on inquiry card. 


Book Reviews 


Travels in 
Computerland, or 
Incompatibilities & 
Interfaces 


by Ben Ross Schneider Jr 
Reading MA: 
Addison-Wesley 
Publishing Company 


1974, Softcover, $6.50 


Keviewed by 
Jonathan Jacky 
6551 5th Ave NE 
Seattle WA 98115 


How many seemingly im- 
practical projects have been 
attempted only because 
someone thought, “That 
should be a trivial exercise for 
a computer’? So it seemed to 
theater historian Ben Ross 
Schneider Jr, when he pro- 
posed organizing a data base 
from The London Stage, an 
eleven-volume, 8000-page 
calendar of eighteenth- 
century theater регіог- 
тапсев. As Schneider envi- 
sioned, "It would be like hav- 
ing an index to every kind of 
thing in the book, only the 
computer would even turn 
the pages and take notes for 
you." 

As he became involved in 
the project, Schneider soon 
realized that what is con- 
ceivable for the computer is 
sometimes not easily ac- 
complished. He learned that 
the system which saves the 
scholar months of repetitive 
clerical work may well re- 
quire several times that much 
effort to get running. 
Schneider recounts his ex- 
perience in Travels in Com- 
puterland, an entertaining 
book that gives a true-to-life 
case study illustrating infor- 
mation-retrieval techniques. 
It is the best account of an 
ambitious computing project 
I have read. 

Schneider describes the 
problems of creating a com- 
puter-accessible data base 
from source text intended for 
human readers. He intended 
his data bank to produce, for 


example, listings of every role 
an actor played during his 
career. That meant sorting all 
the entries in The London 
Stage by actor—but The Lon- 
don Stage was not arranged 
by actor; it consisted of 
theater programs arranged 
chronologically. Each рго- 
gram included many items: 
titles, roles, actors... To 
enable the computer to iden- 
tify each item, they must be 
clearly delimited and follow 
each other іп undeviating 
order. 

Schneider believed that the 
syntax and typography of 
The London Stage satisfied 
these conditions, but pro- 
grammer Will Daland recog- 
nized otherwise: “Too much 
variation,” he explained. “A 
computer can't tolerate as 
much ambiguity as a 
human... The human being 
uses an immense store of ex- 
perience to resolve am- 
biguities." 

So they faced the mam- 
moth task of recopying the 
entire text to better reveal its 
contents to the machine. 

“The structure of The Lon- 
don Stage, which we had to 
describe before we could 
analyze it by machine, con- 
tinually evaded us. To 
retrieve what was init wehad 
to know what kinds of things 
were in it and how this infor- 
mation was arranged. It was 
like nature itself. We always 
thought we knew more about 
it than we actually did." 

Eventually they found the 
precise form in which the text 
would be presented to the 
computer, but only after 
Schneider learned to view his 
specialty from a new perspec- 
tive. At one point he was 
startled when Daland, in try- 
ing to allow for all con- 
ceivable possibilities, sug- 
gested a plausible variation in 
eighteenth-century casting 
practices that had never oc- 
curred to Schneider. He 
recalls: "This episode is an ex- 
ample of how computer 
methods, by imposing logic, 
increase one's comprehension 
of one's subject. And that is 


special: 


Features a detachable Tektronics-made key- 
board with keypad. Function keys. 

Reverse video, half-intensity, underlining by 
fields. Printer port. ADDS quality construction. 


icrohouse 
troductory apps 


The New 
Viewpoint 


Video lerminal 


$649 


Hardware 


ГІ EPSON MX80 DOT MATRIC PRINTER 
with its ingenious removabie printhead. 
bidirectional and logic-seeking, adjust- 
able tractor, fine pant quality and stam 
dard features make this a rea! bargain 
Parallel interface. .. $645.00 $499.00 


L] SERIAL or IEEE 488 INTERFACE for 
the МХВО.......... 855.00 $43.70 


[] APPLE INTERFACE CARD for the 
МХВО (when ordered with the МХ80) 
j ‚, $85.00 $68.75 


[1 TRS-80 EXPANSION CABLE. 
(for MX 80)......... $35.00 $30.60 


E} APPLE CABLE. 
(for MX 80) 


.$25.00 $21.90 


[] EPSON MX70, plain-Jane version of 
the MXBO. Monodirectional, 80 cps, 
Graftrax || Graphics included. Adjust- 
able tractor. Parallel version only. 
iis Cre ааъ 9450 $378.00 


[1 DIABLO 630 RO PRINTER uses plas- 
tic and metal print wheels. Fewer 
working parts mean less down time. 
Speed: 40 cps bidirectional. logic- 
seeking. $2185.00 $1999.00 


С IDS PAPER TIGER 560, the 15" tiger. 
150 cps, bidirectional, logic-seeking, 
9-wire staggered printhead, Fixed 4 
proporiional text, automatic text justifi- 
cation. Up to 220 col. Parallel А serial 
interfaces. ........... $1695 $1464 


Г] IDS PAPER TIGER 460. 
ТЕ $1295.00 $1072.00 


Г] C. ТОН STARWRITER | letter quality 
printer. Uses Diablo printwheel and rib- 
bons. 25 cps. Bidirectional logic- 
seeking. Self-test. Friction feed. Paralel 
inlemese. ooo mes $1895 $1431 


ГІ C. ITOH STARWRITER Il—letter quality 
printer, similar to Starwriter І, but 45 
cps. Parallel Version. 

$2195.00 $1873.00 


О STARWRITER Serial version 
м « «81960 $1502 


‘Why not join the 
Microhouse family?” 


ТТ; Л 


ANADEX 9500 or 9501, 
, $1437.00 $1380.00 


АМАПЕХ DP8000 $995.00 $776.00 


CENTRONICS 704-1, 
:. $2280.00 $1638.00 


| CENTRONICS 737-1, 
TP $995.00 $770.50 


[] TELEVIDEO 950C, the newest and 
smartest Televideo. All features of the 
920C plus detachable keyboard, 
smooth scrolling, split screen, graphics 
Characters, 25th status line. 19.2 kilo- 
baud max и buffered aux. port. 
НИ ‚$1195 $995 


We at Microhouse would like to 
thank you worldwide for your 
tremendous response to our 
wide range of discounted hard- 
ware and software. To serve 
you better, call or write us any- 
time for your hardware and soft- 
ware needs. If you don't see it, 
ask! 


BIG DISCOUNTS ON DYNABYTE, 
CROMEMCO, NORTHSTAR AND IMS 
SYSTEMS. Call or write for prices! 


AUTO-CAT MODEM—by Novation. the 
newest and most sophisticated modem 
in the CAT series Three transmit 
receive modes: automatic answer. 
manual answer. manual originate Full 
or half-dupiex. 0-300 baud Local and 
remote-loopback test modes Connects 
directly to a phone jack 

$249.00 $212.75 


D-CAT MODEM. $199.00 $156.00 


CAT MODEM $189.00 $146.00 


Microhouse 
us! Price 


ALPHACOM SPRINTER 40—the low- 
cost 40-column printer for Apple and 
Atari. Variable speeds up to 240 lines 
per minute! includes graphics capability 
and four rolls of paper. 

FOR APPLE ...... $433.00 $333.00 
FOR ATARI. $372.00 $286.00 


MPI 88G—The low-cost printer with 
both adjustable tractor and friction feed 
Dot addressable graphics for plotting. 
printing screen graphics. and drawing 
illustrations 100 cps bidirectional, logic- 
seeking. RS232 and parallel intertaces 
standard $799.00 $688.85 


LINK B0—CP;M' communications pro- 
gram allows transfer of files between 
systems which both have LINK 80 ulil- 
izing a high-evei protocol for error 
checking Will aiso transfer files to and 
from other computers (micro to main 
frame) not equipped with LINK BO Will 
also let your micro act as a "dumb" ter- 
minal $100.00 $65.00 


Diskettes 


MAXELL 8" SINGLE-sided Double 
Density Diskettes (Box 10] 
$57.50 $43.75 


|! MAXELL 8” DOUBLE-sided Double 
Density Diskettes (Box 10) 
$87.50 $66.25 


Г MAXELL 514” SINGLE-sided Double 
Density (Box 10) .... $55.50 $37.50 


MAXELL 5%” DOUBLE-sided Double 
Density (Box 10) $82.50 $62.50 


O WABASH 8" SINGLE-sided, single- 
density (Box 10). .... $29.51 $27.24 


С WABASH 8” DOUBLE-sided, double- 
density (Box 10). .... $49.79 $45.96 


ГІ SCOTCH HEAD CLEANING DIS- 
KETTES includes two diskettes and 
bottle of cleaning solution For single 
or double sided drives$30.00 $20.70 
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ATTENTION DEALERS 


SUPERBRAIN & 
i COMPUSTAR 


We're the Nation's largest distributor 
а of Intertec products to dealers. We 
«WC ie offer hardware and software sup- 

е-е port and ош own version о! 
Intertecs CARE® program, called Compex. We sell 
superbrains world-wide and Compustars in our region. 
Our prices are the best! 


PRODUCTS 


p diit -—— ^ 
eINTERTUBE Ill — eEMULATOR 


Plus a full line of printers and peripheral equipment, including MPI, 
NEC, QUME, C.Itoh, Anadex, TI, Vista and others. 


SEHVICE 


Rapid turnaround on parts and module replacement, and repair in our 
trained service department. 


OEM 


We have the best prices on Intertec products to the OEM market, and 
we make available the same fast service on parts, modules and war- 
ranty repairs. 


SOFTWARE 


We're more than order-takers. Our software specialists stand ready to 
give our dealer network the support you want and need to make you 
successful. Our Superbrain software is the best and you'll like our 
prices. 


С М LANGUAGES 

BASIC BASIC р. 
Accounts Receivable........ Bus op X 
Accounts Payable.......... yaaa: X Mic m 
General Ledger............ Его Pye. X Cobol 
ie) | err ЕТУ Х UTILITY PROGRAMS 
Restaurant Payroll быс ТЗТ" Х Pearl, Q Sort and Link 80 
Job Costing............... ИА Ж ылы: X | WORD PROCESSING 
Mailing List (NAD).......... — X Magic Wand, Word Pro, 
Restaurant Menu Costing Word Star, Data Star 
Wa ima. oman A PEACHTREE SOFTWARE 
[ee | —— x |` BUY ONE PROGRAM 


OR ANY 
FOR ORDERING CALL 


TOLL FREE 1-800-426-2963 


e. (206)453-9777 TELEX: 152 556 TAC 


+” A Division of Computer Marketing Corporation 


ENTERNATIONAL 


11058 Main, Suite 125, Bellevue, WA 98004 
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why Will, who never studied 
it for an hour, could teach me 
something about theater 
history.” 

The book vividly conveys 
the day-to-day feel of the 
project. The reader shares 
Schneider’s dismay when, as 
deadlines approach and 
seemingly banal practical 
problems threaten to scuttle 
the project, the drama 
scholar must become a reluc- 
tant expert in the countless 
technical aspects of comput- 
ing. 

Because this work was 
done in the premicroproces- 
sor era (about ten years ago), 
some of the problems seem 
very dated; inestimable dif- 
ficulty resulted when ter- 
minals capable of producing 
lower-case characters proved 
to be unavailable. Other 
problems аге perennially 
familiar; Schneider ruefully 
recalls the time invested in 
“persuading data-processing 
firms to meet declared stan- 
dards, and explaining to sales 
representatives what their 
products were.” In a final, 
ironic twist, humanist 
Schneider realizes that his 
achievement is poorly ac- 
cepted and little understood 
by fellow scholars because he 
neglected to communicate ef- 
fectively with them. 

This book should be re- 
quired reading for anyone 
planning to apply a computer 
to an intricate real-world ac- 
tivity, be it business or 
research. The nature of 
Schneider’s project, his un- 
usual perspective and lively 
writing, and particularly his 
vivid characterizations and 
keen appreciation of the way 
personalities shape projects, 
recommend the book to those 
on the fringes of the com- 
puting world. Travels in 
Computerland, or Incompati- 
bilities & Interfaces is 
especially relevant to those 
technologically innocent peo- 
ple who think that computers 
are for doing math, and 
wonder how anyone could 
think a machine can help him 
appreciate a work of art. № 


š ' ! Circle 80 on inquiry card. 
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MAIL ORDER DISCOUNTS | Getting the best prices 
= apple computer just became as Easy 


PL L 
ӘРРШЕ БЕША AUX Visicafc™ Foranyone who works with 


4 + | p | numbers. The most useful, versatile program 
з 75 | yet designed for personal and business 
| computing. List $150. $99". 
4 | i Е R TM 
APPLE ШІ CALL FOR PRICES : m Microsoft aa SoftCard Expands the 
ss capabilities of Apple 11%, allows you to use апу 
DISK II DRIVE & CONTROLLER (DOS 3.3) ....525 | 7-80 program and provides Microsoft BASIC. 
о шан te e List $349, 8275. 
И АТЫ Cn : dor Epson MX 80™ The top of the line 80-column 
HIGMSPEEDSERIALINTERFACECARD +, 145 SILENTYPE PRINTER WINT. CARD |, 2... printer that does what even the most expensive 
ia | printers can't do. Unique disposable print 
СОМЕ SPRINT 5/45 PRINTER ,,.. ,, pray 2 head. List $645. $499. 
SOFTWARE 
T с Моман а There's no such thing as a "second" т this industry. So why pay inflated 
FAX РАМЕ ые... „фета DOW JONES Же EVALUATOR. . prices? Our huge volume low overhead means youcan get what you vewaited 
Ce ү. менинен йен E DON JONES етот ` for now Similar values on а wide variety of computer-related items. Send 
DESKTOP PLAN... бя SUPER INVADER (DISK) .., arwr or 2... check. MC or Visa. Shipping & handling Visicalc ог 2-80. add $5, Epson sent 
дода дай шиленип» . C.0.D. PRICES EFFECTIVE THIS MONTH ONLY. WRITE FOR CATALOG. 
TO ORDER: Please send cashier's check, money order or personal check (allow 10 
business days to clear). VISA and Master Card credit card service add 2%. 
American Express credit card service add 5%. Shipping, handling and insurance CO M P U T R= R С О М РАМ Y 
in U.S. add 3% (minimum $3). California residents add 6% sales tax, Foreign 
orders add 10% for shipping. Equipment is subject to price change and availability. 
All equipment carries factory warranty. TELEX: 697120 DATAMAX-SDG P.O О FA ME RICA 
‚О. Box - ulton Avenue 
computer асс inc. North Hollywood, CA 91606 - (213) 999-6350 
Authorized Apple Dealer & Service Center | “999 unit is for Appie H similar taw prices far units to use with Other computers 


4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565-4062 


0% OFF 


TRS-80 е APPLE 2 * ATARI ° SCORCERER е 


Suggested I price Sa 


FREE CATALOG 


over 150 items 
ORDER TOLL FREE 


(800) 327-7172 


IN FLORIDA (305) 862-6917 
nuf said 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

I 

! 

|| Right now, we're offering you a special deal: Big savings 
[ on the cost of the unique 3M Brand Diskette Head 
і Cleaning Kit. To get the deal, just buy опе box of 10 
Scotch® Brand Diskettes at our regular price. So you get 
| reliable media plus the kit that keeps your diskette drive 
| working right. (No! yet available for Burroughs Mine-Disk 11, vydec or 96 TPE Ones ) 
| 

| 

| 

| 

| 

] 

| 

| 

| 

| 

| 

! 

| 

1 

| 

| 

| 

| 

1 

| 


MINIS Or MAXIS 
Same Price: 
10 For 534.50 


Cheeks, M.O.. MC and Visa 
Accepted, № COD'« 


FREE CATALOG 


08-541 е 144» H3H3OHOOS e ІНУІУ • Z TlddV • 08-591 • 13а 


SCORCERER * TRS-80 е APPLE 2 ° ATARI] е SCORCERER » PET • 


TRS-80 е APPLE 2 е ATARI е SCORCERER 
(305) 862-6917 


Adventure 
INTERNATIONAL 


A OIVISION OF SCOTT ADAMS, INC 


BOX 3435 € LONGWOOD, FLA. 32750 


| Р. 0. Вох 327 
Center Valley, Pa. 18034 Disks, Ete. 
Phone [215] 439-1717 


Authorized Distributor 
Information Processing Products 
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Ask BYTE | 


Conducted by Steve Ciarcia 


Here’s LED In 
Your Display 


Dear Steve, 

I enjoyed your article 
"Self-Refreshing LED Graph- 
ics Display" (October 1979 
BYTE, page 58), and think I 
can use such an output dis- 
play. My present system is a 
KIM-1 computer with an 
8 K-byte memory board. I 
use the KIM-1's keypad and 
LED display for input and 
output, but I'm having dif- 
ficulty expanding the display 
board. 

Your design is an 8 by 16 
display, but I would like to 
expand that to 8 by 64; thenI 
could have a small amount of 
alphanumerics and graphics. 

Near the end of your arti- 
cle, you mentioned that to 


expand on your design, sim- 
ply add more memory and 
column decoders. Please be 
more specific. Would I have 
to use six address lines, and 
spread this out over four 
74154 1-of-16 decoders? I 
assume a total of eight 7489 
memory devices would be 
needed. How do I tie this 
stuff together? Would this af- 
fect the refresh and scan 
rates? Could I substitute LS- 
type logic circuits in your de- 
sign? 

Charlie Timbers 


There are several ways to 
expand the basic 8 by 16 dis- 
play into an 8 by 64. The 
easiest thing to do is to make 
four of the basic units, then 
change the addressing to be 


Model EP-2A-87 
EPROM Programmer 


NEW — CRT ENTRY MODE 


buffer and read buffer.) 


The Model EP-2A-87 
EPROM Programmer has an 
RS-232 compatible interface 
and includes a 2K or 4K 
buffer. During the ON-LINE 
mode, another computer 
can down-load to the buffer. 
Only two easy-to-implement 
commands are available to 
an extemal computer. (Load 


In the OFF-LINE mode, the ЕР-2А-87 will program, verify, test 
buffer, and load the buffer from the EPROM socket. During the 
programming cycle, the EPROM is checked before programming to 


insure that it is erased and after 
that pr mminq is correct. 
50/69 ertz at 15 watts. 

Part Мо. Description 

ЕР-2А.87.1 Programmer with 2K buffer 
ЕР.2А-872 Programmer with АҚ buffer 


Non standard voltage option (220 v. 240 v. 100 у) . 
Personality Module, programs TMS 2708 . 

Personality module, programs 2708 

Personality module. programs 2732 

Personality module, programs TMS 2716 

Personality module, programs TMS 2532 .. 
Personality module, programs 2716. TMS 2516 
Personality module. programs 2704 .. ... . , 
Personality module, programs 2758, TMS 2508 . А 
Personality module, programs Motorola MCM68764 ... 


РМ.0 
РМ-1 
PM-2 
РМ:3 
РМ-4 
РМ.5 
РМ.6 
PM7 
РМ.8 


rogramming it automatically verifies 
ower requirements are 115 VAC 


Price 
$575.00 
650.00 
15.00 
18.00 
18.00 
34.00 
26.00 
34.00 
1800 
18.00 
18.00 
36.00 


four blocks of sixteen, for a 
total of sixty-four 8-bit out- 
put ports. To accomplish 
this, the address decoding 
presently done by ІСІ апа 
IC2 must be changed. Figures 


la and 1b should help. 

You can use LS TTL (tran- 
sistor-transistor logic) devices 
for those integrated circuits 
that have an equivalent. 
Some don't. ...Steve 


Figure 1 
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Optimal Technology, Inc. 


A0-A3 


па 22936 


Earlysville, V 
73-5482 


Phone (804) 
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ПОЗОЧОЗЭ Acz 
presents 


The Annual 1981 


ROBOTICS INDUSTRY 
DIRECTORY 


x The Directory contains comprehensive 
listings of: 
e Robot Companies that manufacture com- 
plete systems 
e Related Manufacturers of robot modules 
and components 
e Institutions, laboratories, and universities 
performing research related to Robotics 
e Consulting firms with expertise in the field 
Each entry will consist of a brief description of the product line. 


activity, service, etc.. with the name, address, and phone number of 
a knowledgeable representative, 


Who needs the Robotics Industry Directory? 


е Engineering Personnel: technical proposal preparation, 
technology surveys. systems integration, cost estimation. 
® Management: consulting services, feasibility studies, in- 
house requirements. € Procurements: bid package prep- 
aration, general equipment specification, sources. costing. 
* Marketing: product planning, market surveys, sales pro- 
jections, competitive appraisal. 


Order Today — Only $24.95 
(Canada $26.45 US, other Foreign $31.45 US) 
Robotics Industry Directory, PO Box 372, Tujunga, CA 91042 
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NEW! 


VISICHART  " 
SCIENTIFIC PLOTTER A ⁄ 


TENPERATUSE 


APPLE 


GRAPHICS 


м * 


АЕ ee С REM ! 


FOR LABS 
BY PAUL K. WARME 


SCIENTIFIC PLOTTER 48K APPLE II +, $25 
Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labets anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk with 30-PAGE MANUAL. 

CURVE FITTER 48K APPLE II +, $35 
Selects the best curve to fit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH. INTERPOLATE (3 types}, LEAST SQUARES FIT (3 types), EVALUATE 
UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE 
MANUAL. тм 

VISICHART 48K APPLE |] +, $75 
NEW tools for lab data management. FAST plots of 4 data sets with SCROLL- 
ING in 4 directions, ZOOM scaling оп X and Y axes, 2 types of graphic CUR- 
SORS and on-screen STATUS REPORT. PLOTS A/D INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE. 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. ideal for spec- 
tra, chromatograms, rate curves, etc. includes SAMPLE DATA on disk with 
28-PAGE MANUAL. 

SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 
same data format оп disk, data may be shared. 

BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on ali 
orders. For fastest service, call in your VISA or Master Card order. 


- а INTERACTIVE MICROWARE, INC. 
іші Р.О. Box 771, Dept.B State College, РА 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


A REFURBISHED “SELECTRIC” ASCII TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


Тһе АЈ 8411/0 terminal. | 
Now available from dealers nationwide. 


The AJ 841 features: 


Demand for our AJ 841 I/O computer terminal has 


been great. And now it's getting even greater. So call your « Serial RS-232 interface 

local computer shop dealer right away. Supply is limited! . ASCII code 

You may never have another opportunity like this one to buy * 149 cps printout 

yourown professional terminal. © High quality Selectric printing 


* Heavy-duty Selectric mechanism 

* Off-line use as typewriter 

* Documentation included 

• 30-day warranty on parts and labor (details available 
on request) 

Call toll-free now 

For location of your nearest AJ dealer, call toll-free: 


800/538-9721 
California residents call collect 408/263-8520, Extension 263. 


Available only in the continental United States 


ANDERSON 
JACOBSON 


"Suggested retail price 
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GIFTS FROM PROMETHEUS 


NEW for APPLE II" 


Advanced products at 
Down-to-Earth 
PRICES 


DUAL SERIAL CARD-1. | 
All functions of two 
independent serial 
cards on one board— plus 
more. Provides Apple ІС? users 
with two simultaneous asynchro- 
nous serial channels. DSC-1 appears 
as two separate logica! serial cards to 
ће Apple II. Fully software — 
compatible with all Apple {I's and 4 
Microsoft software. 2716 EPROM 
used for easy driver modification. In 
addition, the second serial channel 
supports these extra features: 
e Strapable DCE/DTE. e Secondary 
RS-232 handshake functions (DCD, 
DTR, DSR) е Strapable logical slot 
location and hardware looks like it's another 
slot. Order: PP-DSC-1 @ $189.00 each. 


DUAL SERIAL/PARALLEL CARD-1. As with the Dual Serial Card-1 
(above), the Dual Serial/Parallel-1 provides Apple users with simultaneous 
use of one full serial port and one parallel port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard 
(CP/M) software. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial 
port is configured like DSC-1. Order: PP-DSP-1 @ $189.00 each. 


MEMORY EXPANSION MODULE-1. Expand your Apple II to a full 64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation — even with fully loaded Apples. Total compati- 
bility with Microsoft Softcard'?) / CP/M'? and all Apple software. Supplied 

~ complete with installation instructions and test program. 

Order: PP-MEM-1 @ $149.50 each. . 


PASCAL MT+ MEM-1. A modular native Z-80 code Pascal compiler. 
[SO standard. Includes а MEM-1 (detailed above). Have a full Pascal - 
compiler at half the Apple price. Requires a Microsoft Softcard'? and two 
disk drives. Note that the Pascal MT+ alone is normally $250.00. ` 

Order: PP-PMT-1 @ $299.00 each. 
16K RAM ADD-ON KITS. For TRS-80 and Apple 1. Eight (8) full- 


specification industry standard 16K RAMS. These are not seconds. 
Order: PP-RAK-16 (2 $29.00 each. 


All Prometheus boards are completely tested and burned-in prior to shipment. 
One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order 
now without risk. Boards may be returned, in good condition, after up to 10 days 
‘of trial for a full and prompt cash refund. California: add 696 tax; BART Counties, 
672%. Orders under $150, add $3.00 postage, for handling charge. 
Freight allowed on orders over $150. Dealer inquiries invited. “= e 
Quantity discounts available. Nen 


ES m 
=O 


PROMETHEUS PR0DUCTS INCORPORATED 
4509 Thompson Ct. e Fremont, CA 94538 e (415) 791-0266 


Registered Trade Marks: (1) Apple Computers, Inc. (2) Microsoft Consumer Products (3) Digital Research, Inc. 
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One Shall Be Two 


Dear Steve, 

We use Maxell MD1 single- 
sided 5-inch floppy disks on 
our Apple II. We noticed that 
the disks have a head-access 
slot on both sides, so we 
decided to experiment. We 
cut a write-enable notch on 
the opposite edge, and, to 
our surprise, we were able to 
write a full 16 sectors on the 
other side of a single-sided 
disk. A scan of the disk 
showed the written data to be 
in good shape and no phys- 
ically damaged areas. So, 
what is the difference be- 
tween single-sided and dou- 
ble-sided disks—and why 
purchase a double-sided disk 
at the extra cost? 

Michael Berch 
John Oswalt 
Berkeley CA 


The answer to your ques- 
tion involves how disks are 
manufactured апа tested, 
rather than any physical dif- 
ference between them. Both 
sides of a disk are usually 
capable of data storage, but, 
on a single-sided disk, only 
опе is guaranteed, 

When a disk is made, it is 
tested for data retention. This 
means writing data (usually 
at a higher density than you 
will ultimately use) onto the 
disk and reading it back. If 
all goes well, the disk is cer- 
tified. On double-sided disks, 
both sides are checked and 
certified. 

As a matter of economics, 
some manufacturers do not 
bother to check more than 
what is required to meet pro- 
duction schedules. For exam- 
ple, if 100,000 disks are made 
and 10,000 must be certified 
as double sided, the manufac- 
turer may stop testing both 
sides after getting 10,000 
good ones. This often re- 
quires checking 15,000 disks 
to get the 10,000 that pass. 
Most often, the 5000 rejects 
end up in the single-sided 
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REFORMAI IER" 


M rmm ey 


M "+ 
EUH, 7“ 


opens 
new files! 


К © MicroTech Exports 1980 
An Atlanta bulletin board system uses a Hayes 
5-100 modem around the clock. Since March 1979, 


%б it has logged over 21,500 calls and been down 

With REFORMATTER "disk utilities you can read and write а mere 10 minutes. For performance like this, 
IBM 3740 and DEC RI-11 single density formatted diskettes on your depend onthe Hayes Micromodem 100.™ Fea- 
CP/M® system. tures include automatic dialing/answering, 45 to 

REFORMATTER enables you to access large system databases, 300 baud operation, a built-in serial interface and ` 
improve data exchange with other organizations, increase program direct connection to any modular phone jack. 
development capabilities, and use your micro in distributed processing. The Micromodem 100—and Micromodem IIT" 

REFORMATTER programs feature bi-directional data transfer for Apple II" computers — are now available na- 
and full directory manipulation. ASCII/EBCDIC conversion provided tionwide. Call or write for the name of your 
with CP/M <>1ВМ. МР/М is now fully supported. nearest dealer. 


Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M — IBM ог 
CP/M +> DEC. Order from MicroTech Exports, Inc., 467 Hamilton 


Ave., Suite 2, Palo Alto, CA 94301 C] Tel: 415/324-9114 D TWX: | i ‘ 
910-370-7457 MUH-AITOS C Dealer and OEM discounts available. payee Microcomputer Products Inc. 
35 Peachtree Corners Easi, Norcross, GA 30092 (404) 449-8791 


en Micrormodam 100 & Micromedem II aro trademorks of Hayes Microcomputer Products ine - TM Apple Сору Inc 


(А) Hayes 


CP/M? is a registered trademark of Digital Research. 


YOUR ORDER NOW! 
(617) 373-1599 


SOFTWARE what ‘MICRO’ did for the computer.” 
вй 


Jell SYSTEMS. INE ave 


“We're doing to 


P.O. Вох 1225,2 Washington Street,Haverhill, Ма. 01830 SYSTEMS 


Circle 354 on Inquiry card. BYTE May 1981 387 


$36. 


HOW TO BECOME 
A SUCCESSFUL 


COMPUTER 
CONSULTANT 


by LESLIE NELSON 


ESSEX PUBLISHING 


FREE-LANCE 
SOFTWARE 
MARKETING 


hs 
R.J.KOHITEN 


$30. 


ENTREPRENEURS 
NEEDED 


The shortage of knowledgeable dealers/distributors is the #1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go into business this year, but the number 
falls short of the 1200 needed. It is estimated that the nationwide shortage of consultants will бе 
over 3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start 
participating in the continued microcomputer boom. 


No. 10 


$26. Мо. 16 


money е Avoiding the legal pitfalls е How consultants’ associations can help you e The National 
Register of Computer Consultants e How others did it:real-lifesamplecases жапа much more. 


F КЕКА PUHLIICATIONS 


No. 32 
training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate 
with a large corporation, ways of avoiding personal liability, techniques for obtaining free computer 
time and hints on how to run a free-lance software business while holding a full-time job. 


MORE THAN EVER IN THE MICRO- 
COMPUTER INDUSTRY. 


HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition, March 1980 


Written by the founder of a successful systems house, this 
fact-filled 220-page manual covers virtually all aspects of 
starting and operating a small systems company. It is abundant 
with useful, real-life samples: contracts, proposals, agreements 
and a complete business plan are included in full, and may be 
used immediately by the reader. 


Proven, field-tested solutions to the many problems facing the 
small systems house are presented. 


From the contents: 

* New Generation of Systems Houses * The SBC Marketplace 
е Marketing Strategies e Vertical Markets & IAPs е Competitive 
Position/Plans of Major Vendors * Market Segment Selection & 
Evaluation ® Selection of Equipment & Manufacturer e Make or 
Buy Decision ® Becoming a Distributor e Getting Your 
Advertising Dollars Worth ® Your Salesmen: Where to Find 
Them * Product Pricing ® The Selling Cycle ® Handling the 12 
Most Frequent Objections Raised by Prospects ® Financing for 
the Customer e Leasing € Questions You Will Have to Answer 
Before the Prospect Buys * Producing the System * Installation, 
Acceptance, Collection * Documentation ® Solutions to the 


Service Problem e Protecting Your Product e Should You Start Now? e How to Write a Good 
Business Plan * Raising Capital 


HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 

by Leslie Nelson, 2nd revised edition, Jan 1981 
Independent consultants аге becoming a vitally important factor 
in the microcomputer field, filling the gap between the computer 
vendors and commercial/industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and 
doubled or tripled income. HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back- 
ground information and step-by-step directions for those 
interested to explore this lucrative field: 


e Established consulting markets eHow to get started е Itemized 
start-up costs е Are you qualified? e Beginning on a part-time 
basis е The Marketing Kit е Should you advertise? e Five 
marketing tips € Getting free publicity е How much to charge 
е When do you need a contract? e Sample proposals e Which 
jobs should be declined е Future markets • The way to real big 


FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 


Writing and selling computer programs as an independent is a 
business where * you can get started quickly, with little capital 
investment * you can do it full time or part time * the potential 
profits are almost limitless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the 
conditions for the small entrepreneur are outstanding. 


This manual will show you how to sell yourowncomputer programs 
using these proven techniques: e direct to industries € through 
consulting firms ® through manufacturers of computer hardware 
е in book form ө тай order е through computer stores. И will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou- 
sands of dollars, down to simple accounting routines and games 
for personal computers. 


The book will guide you step by step through the process of 
marketing, advertising, negotiating a contract, installing software, 
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ESSEX PUBLISHING CO. гер: 2 
285 Bloomfield Avenue * Caidwell. N.J. 07006 


Order books Бу number Send check. money order{US $). VISA or Master Charge в. Publisher pays 4th 
class shipping For UPS shipping (USA only) add $1 00 per book For Air Mailshipping add $2.50 per book in 
the USA. S6 00 in Mexico and = - America. $12 00 per book elsewhere. N.J residents add 5% sales tax 
ONo 


For faster shipment on credit card orders call (201) 783- 6940 between 9 and 5 Eastern time. 


О Check enclosed О Creditcard О 4th class OUPS D Air 


Stare. дір 
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Circle 155 on inquiry card, 


stock (presuming that one 
side was good). The remain- 
ing 85,000 are only checked 
for one good side. 

In your case, one of the 
following situations may 
exist: 


1. Both sides were checked, 
but the manufacturer decided 
to put the disk in a single- 
sided envelope anyway. 

2. The second side was un- 
tested by the manufacturer. 
3. The second side failed the 
manufacturer's data test, and 
the disk could only be cer- 
tified as single sided. 


In the first case, you are 
handed a golden opportu- 
nity. Cut another access hole 
and use the other side. In the 
second and third cases, you 
are playing the odds, Of 
course, all three are merely 
conjecture, since the manu- 
facturer doesn't specify the 
performance capabilities of 
the uncertified side. 

I suggest that you only use 
the modified disks for non- 
critical storage. While it may 
appear that your experiment 
has always worked in the 
disks you've tried, this may 
be more of a testimonial to 
the quality of that particular 
manufacturer's product than 
a general axiom for all disk 
users. ...Steve 


RF Substitute? 


Dear Steve, 

I've been thinking about 
buying either an Apple II or 
an OSI C4P. While saving 
money and trying to make 
my decision, I ordered an In- 
teract computer from Manu- 
Tronics. Each of these de- 
vices needs either a monitor 
or a television set with an RF 
(radio-frequency) modulator, 
Since | already have a video- 
cassette recorder, can I hook 
the device into the video in- 
put jack of the cassette 
recorder and use its built-in 
RF modulator (channel 3 for 


TWICE THE BYTE! 


4 apne 


Е 
Т 


8” DISK CONTROLLER 
NOW — DOUBLE SIDED OPTION! 


е DOUBLES APPLE I| STORAGE 

e APPLE DOS COMPATIBLE 

e SHUGART 800 OR 850 COMPATIBLE 

• ІВМ 3740 DATA ENTRY CAPABILITY 

* CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 


SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 
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Payroll, Word Processing, Accounting & 
Financial Management, Educational 
Administration, Legal, Medical & 
Dental Systems 
Check your Local Dealer or Contact: 


Charles Mann å Associates 
7594 San Remo Trail 
Yucca Valley, Ca. 92284 
(714) 365-9718 
TRS-80 


Apple II ТІ 99/4 


LAND WAR: A unique computer war game. 
Similar to hoard war games, but the playing 
field 15 drawn on the screen in hi-resolution 
color. The players must maneuver infantry and 
armored units over terrain that includes rivers, 
forests and cities. To win, a player must occupy 
his opponent's city, and destroy his opponent's 
armies. Two players can oppose each other, or 
one player fight a computer general. 


All this for only $20.00 


Apple II with 24K RAM; Atari with 24K RAM. 
Not available for TI 99/4. 


COLOR SOFTWARE, PO Box 24214, Indpls, IN 46224 


Name: Computer: 
___ Apple II 
Street: _ Atari 
___ TI 99/4 
City: 
Programs desired: 
___ Land War ($20 


State: Zip: 
— . Startrek ($15 
____ Dry Well ($15 


Send for illustrated catalog Baseball ($25 


with these and other programs 
which all make full use of 
the graphics capabilities 

of these computers. 


Add one dollar for 
first class postage. 


Total 
enclosed, 


Circle 72 on inquiry card. 


Colorful Graphics Programs for Apple ll, Atari, ТІ 99/4 


3-D STARTRE K: Play the popular computer 


game in three dimensions instead of two. Hi-res- 
olution display shows stars and Klingons scaled 
according to distance from the Enterprise, 
Discover new planets, destroy Klingons, and save 
the Federation. 


$15.00 
Apple II,32K RAM; Atari,16K RAM; and TI 99/4. 


DRY WELL: Entertaining strategy game of 
oll exploration. Discover the pattern of the oil 
deposits and maximize the profits of your oil- 
drilling company. Pattern of deposits is differ- 
ent every game. 


$15.00 
Apple II,24K RAM, ROM Applesoft; Atari, 16K RAM; 
TI 99/4 


MAJOR LEAGUE BASEBALL: 


Strategy game based on 1980 Major League teams. 
You manage your favorite team and make all the 
decisions. Includes 26 teams with 25 players per 
team. Also includes utilities to make and modify 
your own teams, 


$25.00 (on disk) 
for Apple II only. Requires 48K RAM, ROM Apple- 
soft, and one disk. 
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TEXAS COMPUTER SYSTEMS 


Radio Shaek 


Authorized Sales Center 
We offer the lowest prices on 


An excellent computer for your business needs, 
Easy expandability & compatibility. No formal 
operator training needed. All accessories available 
—disk expansions. printers and software. Quick 
delivery-airtreight from Dallas. 


Model IH 32K 2 Disks - SCall 
Pocket Computer & Acc. SCall 


MODEL II 64K 
$3349 


Model 111 16K ЦИ $849 
Color Computer 4K И $339 


PRINTERS 


DAISY WHEEL II 
$1695 


Carbon ribbon typewriter quality far word processing. 43 
cps. Standard Centronics parallel interface. Full 16" ' 
width, individual sheets or friction feed, Tractor teed 
$250 extra. Fastest Daisy Wheel available at this price. 


Letter quality matrix similar to Line Printer IV and 
Centronics Printer but has full software control of 


EPSON MX-80 
40, 80, 660r 132 columns. 80cps bidirectional, 


SG all tractor feed, disposable printhead. $300 less than 
nearest competitive printer Best buy in multi-strike letter quality printer Lists at $645. 
Our price includes cable & shipping. 


ANADEX 9500/9501 
$1385 


L | М E P R | М Т Ғ H V eis Cesignad lor heavy business uss Blaectional, 7x9 
matrix 


LINE PRINTER VI 
51015 


CUSTOM SOFTWARE FROM TCS 


Model | & 1! Programs 


200605 7х9 о! 9x9 matrix, dot addressabie graphics, excellant 
quahty & риса. 10, 12, 133, 16 7 cp, 6 or 8 101, standard 
parallel. бөлді, and current inop interlaces included 


Fasi, versalis. lakes singie 510015 & pi ted forms. 100 cps 
brdireachomal, low profile. List $1160 


anama. ге-Гогтаї, alc , quickly with minimum typing. Super graphic 


for the Epson MX-80 Printer 


You gei programs torona lowprice A ИБтагу ondiskoi Гаре 01 рго- 
Qrams and subroutines designed lor gaining maximum use ol the Ep- 
son МХ-80 printer 


BIGLETT/BAS—Produce larga graphic lalters and dump Ihem to fhe 
printer /screen/dsk Works Icom any Basic program 
EPBOR/ SUG —Subroutina tosasily usa allot the EPSON printer com: 
mands Merge inioany Basic program 
DEFBTATE/SUR—Collection o! рг6-дейлей commands accessible 
from anyBasic program Auto line хы ties wihborders, elc 
inslanity with 010 word comman 

DEMO/BAS—Tutorial program wi 10075 of REM remarks to guide 
you thru hausat your computer 

JKt РАТСИ--А patch 10 NEWDOS 2 1/80 $ JKL screen printer turc: 
ban кн % irom ева өнім Regular Epoa pnntar moda 
ARTICL- № місе (m may рапса ромбы pius npa 
10645. concepts. & troubla shooting tips 


Model | or 111, Tape or Disk 

$39.95 for all 6 programs 

529.95 if purchased with Epson printer 
L ee ee шр. 


The DOS Disk Library of Programs 


А Wbrary of 5 programs lor NEWDOS8O, WEWDOS 2 1, TRSDOS 
{Modal | А uj 


DIRM AINT А super Grrectory-mamtenance program Purge. copy. 


We can Air Freight tram Dallas to major a/p near you for fas!. efficient service. Call Гог information. 
"Payment! Money Order, Cashmrs Check, Cer ied Cneck. Personal 


Checks rsquira 3 wks 10 clear VISA, MC, 043% 
‘Arcas subject 10 changeany lima 


splays НІН вазу us & 

FILER AI T—Creates master directory of all flies on your library 01 
фяке165. Master 146 is handled on disk, nol on memory, tor max- 
imum speed Access any lila in 2 seconds 48K supporis 200 disk- 
қ 32K aboy! 100 Takes tass Ihanhourto cun 100 diskeitesihry 


ysiem 
CHAINRLO/BAS—A Super chaining lila crealkon editor & gsywmblar 
for МЕУҮП0580 Very fast, вазу іо и54 Reads and 0015 sunling bira 
HOMEMAIL—Unique home matting list that staras data by 
program зей Fast А efficent for home user with lass than 19 


nta THIS 
ПАЗЫН Ғ-Милітінз excellent records ol auto gas use & completa 
герог15 on MPG, atc Also provides car Maintenance alerls 


Model | or Ill Disk 539.95 for all 5 programs 


infinite Basic Diskette 


A diskette ol programs written іп БАГЕТ 5 Inine Basic User must 
hava In'imte Basic (both madulas) Exiramely usstul program with 
REM r&marks 10 guga you in easy usa 01 The 100 exa commands 
provided by this soflware system 


Incluged an fhe disx 15 prog ram to ат a Video Cassane Li brary. 
an i memory Mailing List, acamonstraton п! Мания Technique s and 
&Quallon solution, a screen input system rouling А150 a complele 
articis on tnlinite Basit with valuable intormafion on commands іпаї 
аге glassed over in tha original documentation 


Mode! | or HI Disk опу $39.95 


"Ма tax out-of-state TX add 5% 

“АП tems new, Quaranioed by manufacturer 
*Dalivery sub jectta avaliabill у 

"Shipping extra, quofed by phona 


TEXAS COMPUTER SYSTEMS 


An Authorized RADIO SHACKS Sales Center F701 


Box 1174, Brady, Texas 76825 


TOLL FREE Number 800-351-1473 


Texas Residents 915-597-0673 
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Ask BYTE 


my area) for my display? 
John Ramler 
Alexandria VA 


I was hoping someone 
would ask that question. 

Videocassette recorders 
have an input jack that is nor- 
mally intended for use with a 
TV camera. In general, a 
camera has a 1-volt peak-to- 
peak output signal into a 
75-ohm load. Most compu- 
ters with a straight video out- 
put try to conform to this 
specification, so they should 
be compatible. 

To make sure, I connected 


Simple 
Case Conversion 


Dear Steve, 

I read Roger L Degler's "A 
Lowercase to Uppercase Con- 
verter," and it seems I have а 
similar problem. (See the 
September 1980 BYTE, page 
326. I own an uppercase- 
only keyboard, but I would 
like to use lowercase on my 
video-interface board. Is 
there some sort of uppercase- 
to-lowercase converter I 
could put between my key- 
board and video board and 
still have an operational shift 
key? Im sure many BYTE 
readers have the same prob- 
lem. 

Andrew Meyer 
White Plains NY 


FROM 
KEYBOARD 


BIT 6 IN 


"SHIFT KEY" 
ES 


^ 


BIT 5 IN 


the output of an Apple II to 
the camera input of a 
Magnavox videocassette 
recorder. The camera/tuner 
and VTR/TV switches were 
set to camera and УТК, 
respectively. In my opinion, 
it worked well. However, it 
was necessary to reduce the 
TV's color-control setting to 
keep the letters from running 
together. Once adjusted 
properly, it made a satisfac- 
tory monitor. 

Ап additional benefit of 
this technique is that you can 
record anything on the 
screen. ...Steve 


To get lowercase codes 
from a keyboard that has 
uppercase-only output, it is 
necessary to make the fifth 
bit high (assuming 7-bit 
ASCII code), so that an "A" 
(1000001) becomes ап “а” 
(1100001), and so on. 

If your keyboard out put is 
DTL (diode-transistor logic), 
RTL (resistor-transistor 
logic), or TTL (transistor- 
transistor logic), it can be 
modified a number of ways. 
One method is the way Roger 
Degler suggested in his arti- 
cle. Another way, simpler 
but much less sophisticated, 
is shown in figure 2. You'll 
note that pressing the “shift 
key" causes bit 5 to be high. 
.. Steve 


TO 
COMPUTER 
BIT 6 OUT 


БІТ 5 OUT 


Figure 2 
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COMPUTER HOBBYIST SPECIALS! 


Daisy Wheel 
Terminals 


RS-232, used, off-lease. Features 
Diablo Hytype 1 printer, up to 30 
CPS, plot & text modes, dual pitch 
and much, much more. Includes 
data, operation manual, schem- 
atics. 'As-is" machines may need 
some Service. 


TESTED & FUNCTIONAL AS-IS ONLY 


Add S40forHdlg.andPkg NOW оо 
Pay Shipping When Delivered. ONLY $ 1 2 9 © са 


SURPLUS 
° "SELECTRIC" TYPEWRITER TERMINALS 


15" “Selectric” typewriter terminals are complete 
with solenoid drivers and AS-232 Serial VO cir- 
cuitry. BCD or correspondence code Each unit 
includes operational printer, power supply, and 
untested RS-232 МО board. Features: 


«Ға! KSA Capability «14 CPS Rate 
098 Character Sel Чин Typewriler KBD 


(Upper ий ш Case] eli? VA. 
2134.5 Baud 80 Hz Operation BOC Cade Terminal. . $48 9.00 


#132 Cal, Correspendence Code Terminal 2427 


Мо түре elament included Ciné cord and зоте 
data ncha do d 


` Reg. Trademark of IBM Corp. 
Add $20 For Hdlg. & Pkg. - Pay Shipping When Del. 


Write or Call forourBargain-Packed PERIPHERAL FLYER! 
Pricesare Subjectto Change on Allltems 


q CFR Associates, Inc. 
MAIL ORDERS: 


“N PHONE ORDERS: Á 
2.2 617/372-8536 WAREHOUSE: 
Box 144, Newton. N.H. № (Sorry. No Collect Сай} 18 Granite Street 


03858 MasterCharge & VISA Welcome: Haverhill, Mass. 01830 


Printer Maintenance Manual 


5899209 
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Attention TRS-80 Mod II owners: 
P&T CP/M® 2 has more to offer! 


More Disk Storage 596K bytes with double density on stan- 
dard single sided disk drives. It that's not enough, versions аге 
availablefor double sided expansion drives (1.2M bytes per disk) 
and the Cameo Hard disk system (10M bytes.) 

More CRT Functions P&T CP/M 2 has the most advanced 
screen driver available for the Mod ll including: erase to end of 
line/screen, insert/delete line, cursor addressing, non-scrolling 
area on screen, and much more. 

More Serial I/O Capabilities The serial drivers т P&T CP/M 2 
support ETX/ACK, XON/XOFF, and request to send handshaking. 
Direct control of serial ports is also available for special applica- 
tions. 

More Documentation We provide the standard CP/M manuals 
andourown 150 page manual written specifically for P&T CP/M 2. 
More Utilities We haveadded 14 of our own utility programs for 
the Mod Il to the standard CP/M utilities. 

More Useful System Functions P&T CP/M 2 has all sorts of 
useful features you won't find elsewhere: type-ahead buffer for 
keyboard input, system time of day clock, automatic program 
execution and lots more. 


Prices 
Standard P&T CP/M 2 $185 
P&T CP/M 2 for Shugart 850 2 sided drives $220 
P&T CP/M 2 for Cameo Hard Disk system $250 


We also carry other software packages, single & double sided 
expansion drives and the Cameo Hard Disk System. Write for 
details. 


Prepaid COD. Mastercharge or Visa orders accepted 
Shipping extra California residents add 6% sales tax 


р 
к PICKLES & TROUT 


TROUT Р. О. BOX 1206, GOLETA. CA 93116, (805) 685-4641 


CP/M ts a trademark of Digital Research мс ТН5-80 15 a trademark of Tandy Corp. 


Big Savings On Atari & PET! 


No Risk - No Deposit On Phone 
Shipped Same Day You 


Orders 
Call? - С. О, D. or Credit Card 


ТЕГІНЕН , ' ИШИ * n 
inl M On all in stock units 


only ATARI 
ФБ ... s Loos a Ae as 419 CXL4104 Mailing List СИЕ eee 
ое. .., 449 CX4107 Biorhythm................ 
4Т0'Весогаег..... uwa а ‚ 62 CXL4007 Music Composer 
815 Пізк.......................... 1199 CX4110 Туріпо................... 
810 Bl. .. ал. ик. а comes Q. VN 489 CX4101 Ап Invitation to 
ШАЙ Printer... ....uuu а 359 Programming .............. зө 
GS Риека... зыла кеу 779 CXL4015 TeleLink"............... 
830 Модет....................... 159 CXL 4004 Basketball.............. 
850 Interface Module....,........ 179 | CX4106 Blackjack ................ 
CX852 8K БАМ.................... 94  CXL4009 Chess .................. 
CASS RAN „аа ch imet 149 CXL4011 Star Raiders”.......... 
CX70 Light Реп................... 64  CX4111 Space Invaders....... HA 
oe | ..... erro eno 18 | CXL4006 Super Breakout " 
CXAT ОНИ... 18 CXL4010 3-0 Tic-Tac-Toe 
CX8100 Blank Diskettes (5/box) , 22 CXL4005 Video Easel”......,.... 
| То Order: 


Phone orders invited (800 number is for order desk only). Or send check or 
money order. Equipment shipped UPS collect. Pennsylvania residents add 
6% sales tax. Add 3% for Visa or MC. Equipment is subject to price change and 


availability without notice. 


Computer Mail Order 501 E. Third St. 
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Atari® 800" Ж 
List $1080 ° 


Software 
WordPro З (40col.) .... $186 


WordPro 4 (80 col) .... 279 
WordPro 4 Plus 


Williamsport, PA 17701 


Please Call Between 11AM & 6PM 
(Eastern Standard Time) 


(800) 233-8950 


С: commodore 


4@З2М..............-.. $1080 CBM 2022 Printer.... 675 
ooo — 1090 CBM 4040 Drive...... 1090 
co ee 1499 CBM 8050 Drive...... 1420 
NEW - CBM СОМ Drive ...... 87 
VIG -29 . ......... 299 PET-IBEE GCabie......... 37 
co P c c 1890 IEEE-IEEE Cable........ 46 


Sycom 5%" Single Density 
Bof TO. че: $29 
Maxell 5%” Floppy- 


(BOGOR) iu... ... 339 MD1 Single Density 
Visicalc - Apple......... 122 BOR 6f 10............ 34 
Visicalc - Atari.......... 163 MD2 Doubie Density 
Visieale - PET .......... 163 ПӘ? 10. олан 


Commodore s 

Tax Package....... 399! Printers 
Microtek - for Atari Trendcom 200......... 489 
Microtek 16K RAM ...... 991 Epson МХ-80.......... 539 
Microtek 32K RAM ...... 189 | CommodoreTally8024... 1679 


(717) 323-7921 
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Ask BYTE 


KEYBOARD 


Where'd You 
Get Those Beepers? 


Dear Steve, 

I'm connecting a keyboard 
to a parallel port. I need a 
simple circuit that beeps if a 
pulse does not happen on the 
Data Accepted line within a 
set period of time after the 
pulse on the Data Ready line. 

Can you help me? 

David Smith 
North Bergen NJ 


There are many ways to 
design the circuit you want. 
One method is shown in 
figure 3. This circuit uses 
three monostable multi- 
vibrators and an Exclusive- 
OR gate to detect the missing 


Figure 3 


Data Accepted pulse. When a 
key is pressed, the resulting 
Data Ready strobe fires IC 1а 
and IC 1b. IC 1а is "set" for 
the longest time you will 
allow before signaling a miss- 
ing Data Accepted pulse (per- 
haps 50 ms). IC 1b is set afew 
microseconds to a few milli- 
seconds longer than 1а (it 
only has to be 50 ns longer). 

When these two one-shots 
fire, they open a timing win- 
dow for the Data Accepted 
strobe, If it is received within 
the period allowed by la, 
then la and 1b are reset (no 
beep). If, however, no Data 
Accepted pulse is received, 1а 
will time-out before 1b. The 
opposite logic outputs of the 
two one-shots are then sensed 


Now! An Acoustic 
Coupler for S125. . P л 


The Omnitec Model 7 15 (originate only) has {һе песеѕѕагу 


JIL COMPUTER 
DATA READY 2% 


1N4002 


2N2222 


IG3 
74L$123 


CATA ACCEPTED 


IC 
Number 


Type +5V GND 


ІСІ 7415123 16 8 
ІС2 741586 14 7 
IC3 7415123 16 8 


Бу an Exclusive-OR, ІС 2, 
which fires IC 3. IC 3 is a one- 
shot set for 200 ms and con- 
nected to a beeper. Aslongas 


the Data Accepted pulse is 
received within 50 millisec- 
onds, you should never hear 
t.... Steve 


In “Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag- 
ging problem? Send your inquiry to: 

Ask BYTE 

clo Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE317) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include "Ask BYTE" in the address. 


features, needed to expand any business or home 
computer systems capability: 0-450 baud data rate, 
RS232 compatibility and carrier detect at a low 
factory-direct price of $125. Or, select the Model 770 
at $179.00 for originate or answer communications. 2 
Both models carry а one year warranty. Sy 


OMNITEC DATA ay 
ж Га; M. 2405 South 20th Street © Phoenix, Arizona 85034 ^ 4% P РА 
| ' W PRICES INCLUDE SHIPPING & HANDLING 2 a 49 A ae 
2 f | WHEN PRE-PAID m Ó e 15 
w | = ИШЕ. a =| — EE ur uum 
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NEW TARBELL 
5-100 СРИЛО BOARD 


2 


Modem Kit 


300 Baud Acoustic Coupler 


$69.00 


Includes: Power Supply 
Speakers 
Printed Circuit Board 
All Integrated Circuits, 
Resistors & Capacitors 
Instruction and Trouble 
Shooting Book 


2-80” will run at 2 or 4 Mhz 

2 RS-232 Serial 1/0 ports 
Powerful Memory Management 
Programmable Timer 

Full masked priority interrupts 
Has everything needed for MP/M" 
6 month full warranty 


Order Direct or Call for the Location 
of the Closest Dealer 


ееееегее 


Add $4.00 for Shipping Charge. 
Ohio Residents add 6.5% for Sales Tax 


¢ 2 MASTERCHARGE 


OHIO оата PRODUCTS CORPORATION 


14600 Detroit Avenue @ Cleveland, Ohio 44107 Ө (215) 221-9000 
Allow 6 weeks for Delivery 


Z-80 is a trademark of Zilog Inc. 
MP/M is a trademark of Digital Research 


(í шш 
META TECHNOLOGIES 


26111 Brush Avenue, Euclid Ohio 44132 


CALL TOLL FREE 1-800-321-3552 TO ORDER 
IN OHIO. call (216) 289-7500 (COLLECT) 


MICROPARAPHERNALIA | — | 
DISKETTES (box of ten) 80 - 20 — 12995 
8514' PLAIN JANET ‚....$21.95 


PLAIN JANET ‘Gelet ... $25.95 THE ORIGINAL NEWDOS/80 
б.” DATALIFE™ MD 525-01 .. $26.95 WITH MTC QUE CARD 


8” DATALIFETM Е034-8000.... $43.95 
NEWDOS by APPARAT ж SPECIAL PRICE x 


NEWDOS + to " SAVE $20 $129.95 


NEWDOS/8C UPGRADE ..... CALL 


+ 
NEWDOS + with ALL UTILITIES | бла, Apparat's long-awaited successor to NEWDOS + is here! This is not an enhanced ver- 
f ge sion o! NEWDOS, but a completely new product. Simplifted DOS commands can be in- 


35-track 6 Музу, K, stantly executed from BASIC, even within a program. without disturbing the resident 
| code. System options. such as password protection, number and type of dish drives, 
BREAK hey enable/disable and lowercase modification recognition. can be quickly and 
easily changed. Five new random-access file types allow record lengths of up to 4096 
bytes, and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read | 
irom a disk file. An improved RENUMBER (facility permits groups of statements to be | 
um relocated within program code. Diskettes may even be designated as RUN-ONLY'! 
TRS-80TM DISK | р. Features all NEWDOS+ utilities (SUPERZAP 3.0. etc.) and much more! One МТС 


AND OTHER MYSTERIES . . $19.95 ме аи ин қараны dee e. КМ 
MICROSOFT™ BASIC DECODED $29.95 E. "m. NEWDOS/80 # SPECIALE. SS ee ASS V L aan, Peus iwe 228005 
1001 THINGS TO DO WITH YOUR me QUE Cardonly ing OUR NEWDOS + "UPGRADE PRICING - вы 

PERSONAL COMPUTER .... $ 7.95 


VISA 


pe кн — M M M M M Ш QM | 


TRS-80 is а trademark of the PRICES IN EFFECT WE ACCEPT 


Radio Shack Division ot Tandy MOST ORDERS May 1. 1981 THRU *Add $3.00 for shippin 
А PLA! AIN SHIPPED WITHIN May 31, 1981, * VISA & handling nee CALL FOR IN FO RMATIO N ON 
JANE. AIDS-I. AIDS.1H, CALCS:III. ONE BUSINESS DAY Prices, Specifications, Í z METER CHARGE *$3.00 EXTRA lor C.O.D. 


CALCS.IV. MERGE.III are š . ЕСК5 «Ohio residents add 614 % 
Products damaged іп [ and Olferingssubject to | 
ademarks of MTC. a : » MONEY ORDER 
1904 by Metatechnologies transit will be exchanged. | change without notice. "СОО ү 5 sales tax. OTH E R Р R ODU CTS 
orporation. Inc. 8105 
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System Log 


eee m —— 


Dig ignostics ll is SuperSoft's expanded Diagnostic package. 


Diagnostic Il builds upon the highly acclaimed Diagnostics |. It will test 
each of the five areas of your system: 
Memory Terminal Printer CPU Disk 


Every test is expanded. 


Every test is ‘‘submit’’-able. A “submit” file is included in the package which 
"chains" together the programs in Diagnostics ll, achieving an effective 


acceptance test. All output can be directed to a log file for unattended operation, 


for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 


The memory test is the best one we have encountered. It has new features, 
including: 

е default to the size of the CP/M Transient Program Area (TPA) 

* printout of a graphic memory map * burn in test 

* bank selection option • memory speed test 


Diagnostics-Il still includes the only CPU test for 8080/8085/Z80. 


A Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 


And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 


Price: $100.00 (manual only): $15.00 


Requires: 32K CP/M 
CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 
Mod Il, Vector MZ, Superbrain DD/QD 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 


(answered only when technician is available) 
CPIM REGISTERED TRADEMARK DIGTAL RESEARCH | 


SuperSoft 


First in Software Technology 
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Software 


Received 


Apple 

Astro-Scope, horoscope 
for the Apple II. Floppy disk, 
$30. Astro-Graphics Services 
Inc, POB 28, Orleans MA 
02653. 

E, Applesoft editing utility 
for the Apple II Plus. Cas- 
sette, $14.95. Apollo Soft- 
ware Company, 318 Harvard 
St, Suite 10, Brookline MA 
02146. 

Electronics I, electronics- 
design application programs 
for the Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc, 4300 W 62nd 
St, POB 558, Indianapolis IN 
46268. 

Electronics II, electronics- 
design programs for the 
Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above). 

Electronics III, electronics- 
design programs for the 
Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above). 

Masterdos, disk customiz- 
ing programs for the Apple II 
Plus. Floppy disk, $29.95. 
Masterworks Software Inc 
POB 7000-285, Rolling Hills 
Estates CA 90274. 

Micro-Painter, color draw- 
ing program for the Apple II. 
Floppy disk, $34.95. Datasoft 
Inc, 16606 Schoenborn St, 
Sepulveda CA 91343. 

1981 Tax Preparer, IRS 
tax-preparation aid for the 
Apple II. Floppy disk, $99. 
Howard Software Services, 
7722 Hosford Ave, Los 
Angeles CA 90045. 

Reversal, graphics strategy 
game for the Apple II (plays 
Othello, a trademark of CBS 
Inc). Floppy disk, $34.95. 
Hayden Book Company Inc, 
50 Essex St, Rochelle Park NJ 
07662. 

Sex-O-Scope, horoscope 
for the Apple II. Floppy disk, 
$30. Astro-Graphics Services 
Inc (see above). 


TRS-80 
Active Filter Design, 


Circle 373 on inquiry card. 


The WORKSHEET Problem-Solving Language 


Want to play "What-if'? Want to do Real Estate Analysis, 
Family Budgeting, Taxes. Company Cash Flow; want to 
simulate complex and interrelated processes? WORKSHEET 15 
a powerful language designed for the purpose of writing 
programs to solve these and all other problems that involve a 
row-column “spreadsheet”. Even novice programmers are solv- 
ing complicated problems on the first day! 


WORKSHEET is not a hybrid text editor or a toy. It is a 
complete, self-documenting model-building system. List the 
assumptions that went into your budget with the SHOWFIL 
program—even the boss will understand! 


Change the assumptions, the relationships, or the data, and 
produce a new spreadsheet, neatly captioned, іп minutes. 


Model too big to fit ona single page? Format it dynamically— 
one page of |2 (or any number) columns, or 2 pages of 6 
columns, or whatever tells your story best. 


Conditional evaluation of a variable? Reference to variables in 
different rows, several columns back? No problem! 


Sample models include portfolio valuation, real estate evalu- 
ation, iterative solution of a Diophantine equation, family 
budget, product profit based on exponentially damped growth 
of sales. 


Use it for tough, professional jobs— it’s the only CP/ M modeling 
system that can handle them! 


Requires 48K CP/M system and Microsoft Basic . C Basic or 
North Star Basic running under CP/M with Matchmaker И. 


WORKSHEET Language disk (5" or 8” СР/М).... $199.95 
(specify version) 
SOS PAE: MIU ONLY ¿was suasana 8523-09” $ 19.95 


The SoHo Group 
140 Thompson St., Suite 4-B 
New York, NY 10012 


MICROSTAT 
NOW AVAILABLE FOR CBASIC2* 


- MICROSTAT is the statistics package for microcomputers, and is 
proving itself to users around the world, including: 


Stanford, Harvard, Johnson & Johnson, Duke, University of Wash- 
‘ington, UCLA, Lockheed, University of Pennsylvania, Oklahoma 
State, U.S. Geological Survey, Monsanto, University of Toronto, 
Sweden's National Central Bureau of Statistics, Utah State, Butler 
University, SUNY, Van Camps, Texas A&M, University of Wisconsin 


and a growing list of other organizations. MICROSTAT's Data Man- 
agement Subsystem (DMS) makes creating your own data files easy 
and includes numerous editing and transformation capahilities. Files 
produced by DMS can then be used to generate statistics in all com- 
mon statistical areas (e.g., descriptive statistics, ANOVA, correlation, 
multiple regression, probability and hypothesis tests, nonparametrics 
and others) plus some not so common ones. Whether pure reserch or 
industrial quality control, MICROSTAT is the statistics package for you. 


MICROSTAT sells for $250.00 and is supplied on B" SD or 5/47: 


(North Star) disks. The user's manual sells for $18.00 and includes 
sample data and printnuts. Please specily version when ordering. 
Foreign inquiries, please write directly to us. 


ECOSOFT 


P.O. Box 68602 
Indianapolis, IN 46268 
(317) 283-8883 


master charge | 


Tet ITE RBANR CARD 


" CBASIC2 is a registered trade mark of Digital Research, 


Circle 143 on inquiry card. 


Circle 278 on inquiry card. 


DIGITAL DATA RECORDER 
MODEL CC-9B 


For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stability and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 


e 4800 or 9600 Baud 
(3 or 6” per 
second} 

e 10” Error Rate 
RS232 or TTL 
In and Out 

e RTS motor start 

e CTS Data start 

® DB 25 or special 

connector optional 


DC1 Model e 110/220 - 50/60 Hz 
Price $275.00 e Wow & Flutter+ .3% 
DC2 Model ® Speed Stability (long 


Price $285.00 term)+.1% 


NATIONAL MULTIPLEX 
CORPORATION 


260 Lackland Drive East 
Middlesex, New Jersey 08846 
Tel. (201) 356-9200 TWX 710-997-9530 


26х14/х8 
539.95 


26x24x18 
$59.95 


24x24x14 
69.95 


. The lectern for your Apple is an ideal desk-top unit. 


. The CRT flat top has a multiple number of uses - ideal 
for large CRT with storage shelf. 


. The printer secretary is designed for several different 
printers - with a shelf for paper storage, slotted top and 
back for paper feed. 


Exteriors are walnut grain Formica. 
Toorder, send check or money order to: 


Data Design 


P.O. Box 1252 
Kissimmee, FL 32741 


Add $6.00 for freight & handling - FL res. add 4% tax. 
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FOUR TIMES ||| 
THE BYTE 


The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 


Now you can have compatibility with IBM, 
INTEL, СР/М*, 780 Softcard*, UCSD Pascal, and 
others. 


Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 


INCREASED STORAGE 


* [ncrease online storage to 2 Mega bytes 

* Double your maximum accounts and file size 
e Add e capacity efficient hard disk backup 
е Control up to 4 Shugart SA800/SA850 drives 


IMPROVED COMPATIBILITY 


* Operate APPLE DOS 3.1/3.2/3.3, mini disks 
e Preserve existing software investment 
e Interchange data with other computers 


SIMPLIFIED OPERATION 


• Reduce disk handling and ИО slot usage 
® Gain automatic single/double density operation 
e Change to double sided drives with one switch 


Available at your Apple dealer. Call or write today!! 


SORRENTO VALLEY ASSOCIATES 
> S V A > 11722 SORRENTO VALLEY ROAD 

SAN DIEGO, CA 92121 

(714} 452-0101 


* CP/M trademark of Digital Research, Inc. 
Z80 Softcard trademark of Microsoft, Inc. 
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Software Received 


electronic-design program for 
the TRS-80. Cassette, $24.95. 
Howard W Sams & Com- 
pany Inc, 4300 W 62nd St, 
POB 558, Indianapolis IN 
46268. 

Arcade-80, arcade-like 
graphics game for the 
TRS-80. Floppy disk, $24.95. 
Datasoft Inc, 16606 Schoen- 
born St, Sepulveda CA 
91343. 

Cosmic Fighter, graphics 
arcade game for the TRS-80. 
Cassette, $17.95. Big Five 
Software, POB 9078, Van 
Nuys CA 91409. 

Descriptive Statistics & 
Regression Analysis, statis- 
tics package for the TRS-80. 
Cassette, $24.95. Howard W 
Sams & Company Inc (see 
above). 

Football Classics, graphics 
strategy game for the 
TRS-80. Floppy disk, $24.95. 
Datasoft Inc (see above). 

Genealogy, genealogy pro- 
gram for the TRS-80 Model 
IL Eight-inch floppy disk, 
$250. John J Armstrong, 3700 
Whispering Pine Ка #47B, 
Mobile AL 36608. 

lago, graphics strategy 
game for the TRS-80 (plays 
Othello, a trademark of CBS 
Inc). Cassette, $19.95. 
Datasoft Inc (see above). 

Plotting Graphs for Line 
Printer, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above). 


Plotting Graphs for Video 
Display, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above). 

Real-Estate, real-estate 
program for the TRS-80 
Pocket Computer. Cassette, 
$24.95. Radio Shack, 1300 
One Tandy Center, Ft Worth 
TX 76102. 


Other Computers 

Atari Character Genera- 
tor, graphics utility for the 
Atari 400 and 800. Cassette, 
$15.95. Datasoft Inc, 16606 
Schoenborn St, Sepulveda 
CA 91343. 

C Compiler Version 1.4, 
programming language for 
the CP/M system. Eight-inch 
floppy disk, $145. B D Soft- 
ware, Cambridge MA 02139 
(distributed by Lifeboat As- 
sociates, 1651 Third Ave, 
New York NY 10028). 

Chest of Classics, collec- 
tion of games for the Sinclair 
ZX80. Cassette, $9.95. Lamo- 
Lem Labs, POB 2382, La Jolla 
CA 92038. 

MINCE Version 2.4, word 
processor for the CP/M 
system. Eight-inch floppy 
disk, $125. Mark of the 
Unicorn, POB 423, Arlington 
MA 02174. 

Telelink I, terminal pro- 
gram for the Atari 400 and 
800. Program cartridge, 
$19.95. Atari Inc, POB 427, 
Sunnyvale СА 94086. m 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inciusive list that makes no comment on the quality | 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Companies sending software pack- 
ages must include the suggested list price of the packages and 
(where appropriate) the alternate forms in which they are avail- 


able. 
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Boards forS-100 BUS 
from S.C. Digital 


"CPUI-Z80" 
Advanced Z80A based CPU board 
$219 Assembled and Tested 
$149 Kit *(less Interrupt) 


Features: Model СРШ-280 

@ 2/4 Mhz SW selectable. @ Built in 8 Prioritized Vectored Interrupts with 8 possible levels 
of Nested Interrupts using powerful Mode 2 of 280, all done in Hardware, expandable with 
extemal ckt. € Vector Jump оп RESET, in 4K increments. @ Supports 2K of EPROM (not 
supplied), DMA, dynarmic RAM refresh . . . many more. 

“Kit comes with all parts except chips connected to Interrupts. 


“INTERFACE: 1” 
1/0, Memory 
Interface Board 


$229 Assembled and Tested 
$169 Kit 


Features: Model 3SPC 

€ 3 Serial w RS232C or 20ma Current Loop, 1 Parallel. € 4K of EPROM/ROM and АК of 
ВАМ (ROM/RAM not supplied). ® Built in Kansas City Standard Cassette interface usable to 
1200 Baud. € Generates all popular baud rates up to 19.2K baud, including 1106 134.5. € 
SW settable Address, Baud Rates, Poits. 


“UNISELECT” ТӨК Static RAM with universal Bank Select 
Model 16KUS $235 АВТ, with 200 nsec memory chips. 


АК boards meet ІРЕЕ-5100 standards. Fully socketed, solder masks, gold contacts, and 
guaranteed for one full year. Kit guaranteed parts, only. 

Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or С.0.0. orders. 
(Add $4.00 for C.0.0.) Personal checks o.k., but М.0. speeds shipment. Takes 7 to 15 days to 
clear personal checks before shipping. 

Undamaged boards can be retumed within 10 days for full refunds. lilinois residents add 5'A % 


sales tax. 
D.E.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 


S.C. Digital P.O. Box 906 Phone: 


Aurora, IL 60507 (312) 897-7749 


DEALERS !!! 


Tired of losing sales 
because your source is out 
of stock or they just 
don't carry the product... 


NOT ANY MORE ! 


Computers 


CA 415/944-9431 
AZ 602/949-1117 


- Leasing Program Available - 


Circle 96 on inquiry card. 


| Turn your 


Selectric 
into a word 
processing 
system for 
only ч 


Call Toll Free: 
800-227-2148 


800-323-1780" NCE's 
HOTLINE FOR SAVINGS 


REMARKABLE 
IBM, Wang, NEC, All Data NCE'S THOROUGHBRED SERIES, 


е Ribbons for. Diablo, Qume, 
Printers and Typewriters. DISKETTES 

е Printwheels, Elements and 
Thimbles. 

* Magnetic Media: Floppy disks, 
mini-floppy, Tape, Packs and 
Cassettes. 

e Disc storage systems, Qulet- 
izers, Anti-static mats, Ink rolls 
and much more. 


A New Classic on the Track! 


100% Certified - EACH AND 
EVERY DISKETTE, 

Precise, special burnishing, 
Packaged in crushproof plastic 
storage boxes. 


® Terminals and accessories. 


е TO ORDER е 
Phone orders invited, using credit cards. 
Or send check, cashiers check or money 
order that draws оп а U.S. bank. Piease 
add 3% ($5.00 Minimum} for handling. 
shipping and insurance. lilinois residents 
add 5%% sales tax. Mall order pricing 


All mini disks include hub rings 
attached. 

Warranteed for 10 mm passes 
and 2 full years. 

Superior to disks selling for 
twice the price. 

Quite simply, THE BEST DISK 
EVER BUILT. 
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only. Catalog mailed upon request. 


WARRANTY 
So great is NCE'S confidence in its 
Thoroughbred Series Diskettes, that 
each Disk is guaranteed for 10mm 
passes and for 2 full years against 
manufacturing defects. Send for full 
Warranty information. 


Partial Selection Box of 10 
5%" (SS-SD) 29.95 
8" (SS-SD) 32.50 
8" (SS-DD) 50.00 
8" (DS-DD) 


NCE Supply Corp. 
195 Kehoe Blvd. Bldg. 5 
Carol Stream, IL 60187 


Phone: 800-323-1780 Toll Free 
*312-682-0001 Within Illinois 
TELEX 724389 ATTNNCE 
Distribution Worldwide 


м 
ГОК 


Satisfaction Guaranteed 
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IS BASIC TOO 
SLOW ? 


OSBORNE McGraw-Hill’s 
Assembly Language books 


help you speed up your programs 


т 
* 
М7. 
ми 


Osborne/McGraw-Hill simplifies —S 
assembly language programming, You 
needn't know anything about assembly language 

to use our ALP series. Each book is a straighforward, self-teaching 

textbook that is concise and easy to understand. Each book explains assembly 
language programming, describes the function of assemblers, structured 
programming, and presents many fully debugged practical programming 
examples. 


BRAND NEW! 
6809 Assembly Language Programming 


While everyone's been talking about the new 16-bit 
s| microprocessors, the 6809 has emerged as the hottest new 
device. This book will help you understand why. It offers 
ие | you everything you need to program Motorola's 6809 
microprocessor in assembly language and allow you to take 
К: | full advantage of the 68095 unique design. 
Г] #35-7 680 pp. $16.99 


РА 
ПШНЕН 


Make check payable to: C^ Osborne/McGraw-Hill 
630 Bancroft Way, Berkeley, СА 94710 Dept. B15 


Name 
Address 
City/State/Zip ке 


Plus П.75/йет 4th class 0$1.25/itemUPS 11%2.50/Пет Air Май 01$10.00/item Overseas 
(California residents add gpplicable tax.) O Please send me your free catalog. 


Total amount enclosed $_ — ‚ог charge my O Visa О Mastercharge 
= Expiration Date... угт, 
Sigħaturg eS ә e шыде sa sagu: cts — 


Phone Orders: (415) 548-2805 
Toll Free: 800-227-2895 


= P. "s ; 
m i- ‚нш В 
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Books 


Received 


AIM-65, Laboratory Man- 
ual and Study Guide, Leo J 
Scanlon. Somerset NJ: John 
Wiley & Sons Inc, 1981; 21.5 
by 28 cm, 179 pages; soft- 
cover, ISBN 0-471-06488-2, 
$7.95. 

APL-Stat, James B Ramsey 
and Gerald L Musgrave. Bel- 
mont CA: Lifetime Learning 
Publications, 1981; 21.5 by 
28 cm, 356 pages; softcover, 
ISBN 0-534-97985-8, $14.95. 
Solutions manual for above 
$3.95. 

Apple Machine Language, 
Don Inman and Kurt Inman. 
Reston VA: Reston Pub- 
lishing Company Inc, 1981; 
16 by 24 ст, 296 pages; hard- 
cover, ISBN 0-8359-0231-5, 
$9.95. 

The Calculator Afloat, 
Captain Henry H Shufeldt, 
USNR (retired) and Kenneth 
E Newcomer. Annapolis 
MD: Naval Institute Press, 
1980; 16 by 23.5 cm, 225 
pages; hardcover, ISBN 
0-87021-116-1, $16.95. 

Computers in Society, 
Donald H Sanders. New 
York: McGraw-Hill Book 
Company, 1981; 19.5 by 24 
cm, 622 pages; hardcover, 
ISBN 0-07-054672-X, $16.95. 

Disassembled Handbook 
for TRS-80, Volume Ш, 
Robert М Richardson. 
Chautauqua NY: Richcraft 
Engineering Ltd, 1981; 24 by 
28 cm, 239 pages; softcover, 
ISBN-none, $18. 

Electric Machines and 
Transformers, Leonard R 
Anderson. Reston VA: Res- 
ton Publishing Company Inc, 
1981; 18.5 by 24 cm, 305 
pages; hardcover, ISBN 
0-8359-1615-4, $18.95. 

Experimentation with 
Microprocessor Applica- 
tions, Thomas W Davis. Res- 
ton VA: Reston Publishing 
Company Inc, 1981; 17.5 by 
23.5 cm, 237 pages; soft- 
cover, ISBN 0-8359-1812-2, 
$9.95. 

Fifty BASIC Exercises, J P 
Lamoitier. Berkeley CA: 
Sybex, 1981; 18 by 23 cm, 
253 pages; softcover, ISBN 
0-89588-056-3, $12.95. 

FORTRAN IV, Second 
Edition, J Friedmann, Р 
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SINGLE `: 
BOARD 


TECHNOLOGY 9 
Basic system with: 600K bytes $2995 и 


е 1.2 megabytes $3995. 
® 2.4 megabytes $4995. 
Suggested list price. 


A Z80A CPU combined with the CP/M® operating system 
opens new vistas to software availability for eight-bit 
micros. FORTRAN, COBOL, BASIC, APL, PL/1 and 

Pascal are available now to accommodate today's 
scientific, educational, sophisticated small business 
and personal system users. 


4MHz Z80A CPU 

CP/M 2 operating system 
64K 200ns main memory 
6K 300ns video memory 
8-inch dual floppy drives 


color video text & graphics 
sound generator 

2-serial ports 

2-parallel ports 
4-counter/timers 


Quantity discounts are available. 
OEM inquiries are invited. Please contact: 


COLONIAL DATA SERVICES CORP. 
105 Sanford St., Hamden, Connecticut 06514 
(203)288-2524 EAST COAST • (415)957-9195 WEST COAST 


®CP/M is а registered trademark of Digital Research, Inc. 


| ANNOUNCING THE 256K BYTE 
. RAM BOARD 


The company that was first with the 8088 on the $100 bus, now in- 
troduces the LDP 256K RAM board. The board is presently configured 
as a 64K Dynamic board with upgrade kits available in August to a 
full 256K Bytes. 


Buy the RAM with the future. Why settle for anything less! The RAM 
features the following: parity for error control, meets all tEEE 696 
specifications, 8/16 bit operations, no wait states with a 5 MHz 8088. 


Introductory 64K price of $695 unti! June 15th after which it will be 
$795. 


LDP88 — The first, the best and the least expensive 8088 CPU 
available for the S100 bus. 
LDP72 — Advanced floppy disk controller: single and double density 
operation, single or double sided drives, 5 1/4” or 8" drives. 
LDP1 — For the person who prefers the complete package, the LDP1 
has 64K of RAM, 8088 CPU, 8" floppy disk with controller, 
mainframe and power supply with either 86-DOS or 
СР/М-86. 


PRICES KIT ASSEMBLED & TESTED 

LDP64 K RAM nia $695.00 

10Р88 $349.95 399.99 

LDP72 219.95 274.95 

5100 Prototype Board 29.95 

86-005 195.00 

СР/М-86 250.00 

Micro Soft Basic 86 50000 86-005 required 
350.00 with LDP1 and 86-DOS 
250,00 СР/М-86 required 

Rev. А LDP88’s while they last 275.00 

LOP1 with CP/M-86 ог 86-DOS 3499.99 


LOMAS DATA PRODUCTS 


11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 
PASCALA i5 а trademark of Sorcim 


CP Mb 15 à надетый ot Digital Research 
86.005 is à trademark of Seattle Compute: Products 
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S-100 GRAPHICS 


Unretouched photograph 
512 x 640 matrix available in black and 
white, gray tones, or color 
Bitmapped design for high speed perfor- 
mance i E 
Easily expandable from basic black and 
white by adding memory planes. 
Variety of software: graphical BASIC, 
Tektronix emulator, printer drivers, 
character editor 


ә Compatible monitors and printers available. 


CAMBRIDGE DEVELOPMENT ` 
LABORATORY 
| . 86 Pleasant Street, Watertown, MA 02172 
(617) 926-0869 


LINE VOLTAGE 


TRANSIENT CLIPPING 


5000 Hits/Second 


PROTECTS AGAINST: 

eHigh Energy Voltage 
Transients 

eOn-Off Switching 

eLightning induced Transients 

einrush of On/Off Power 


578F 


Features Parallel Operation 
PROTECTS: 


eComputers 
eMicro-Computer Systems 
eWord Processors 

eCash Registers 

ePower Supplies 


MARC 


INDUSTRIES, INC. 


Dealer ínquiries invited. 


7133 Rutherford Rd. Baltimore, Md. 21207 
| (301) 298-3130 800-638-9098 


TRANSIENT VOLTAGE 
SURGE SUPPRESSOR LISTED 
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ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 


Apple, Cromemco 
and Computer Corporation of America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
or Call (301) 268-5801 


Career Opportunities Available * An Equal Opportunity Employer 


HOBBYISTS! 


EPROM PROGRAMMING 
for as low as $9.95 
LTSI will reproduce your program on an EPROM supplied by us 


e |приї from Master EPROM, Truth Table, or Paper Tape in standard format 
e Output to 2708, 2716, 2732, 2564 U.S. manufactured EPROM 


TERM. Master En оа rh dc TERMS: 

device or Paper Tape Truth Table EPROM e Checks or money 
2708 $ 9.95 $ 24.95 $ 8.00 orders (do not send 
2716 $20.95 $ 50.95 $15.00 cash) 

2732 $35.95 $ 80.95 $30.00 e Allow up to 4 weeks 
2564 _ $9595 $155.95 $90.00 ашкан; 


е |llinois residents add 


Blank TRUTH TABLE entry forms available upon request 
6% sales tax. 


LOGIC TECHNOLOGY SERVICES, INC. 
2400 E. Oakton 
Arlington Heights, IL 60005/312-364-4670 


Please reproduce the enclosed (MASTER EPROM, PAPER TAPE, Non-returnable TRUTH TABLE) program оп 
a (2708. 2716. 2732, 2564) EPROM. You will tind enclosed my check or money order for $ 


H of EPROMS requested 

NAME 

ADDRESS, 

ОГО АЕ — R U =l U ЕЕ 
РНОМЕ O в 
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Greenberg, and A Hoffberg. 
Somerset NJ. John Wiley & 
Sons Inc, 1981; 17 by 25.5 
cm, 499 pages; softcover, 
ISBN 0-471-07771-2, $10.95. 

Fundamental Structures of 
Computer Science, W A 
Wulf, M Shaw, P N Hilfinger 
and L Flon. Reading MA: 
Addison-Wesley Publishing, 
1981; 17 by 24.5 cm, 621 
pages; hardcover, ISBN 
0-201-08725-1, $21.95. 

H-8 Programming for 
Beginners, Don Inman and 
Bob Albrecht. Portland OR: 
Dilithium Press, 1980; 13.5 
by 21.5 cm, 194 pages; soft- 
cover, ISBN 0-918398-17-7, 
$8.95. 

LISP, P H Winston and B 
K P Horn. Reading MA: 
Addison-Wesley Publishing, 
1981; 16 by 23.5 cm, 430 
pages; softcover, ISBN 
0-201-08329-9, $13.95. 

Multinational Computer 
Nets, Richard H Veith. Lex- 
ington MA: Lexington 
Books, 1981; 16.5 by 23.5 
cm, 133 pages; hardcover, 
ISBN 0-669-04092-4, $18.95. 

Problem-Solving and 
Structured Programming in 
Pascal, Elliot B Ко тап. 
Reading MA: Addison- 
Wesley Publishing, 1981; 16 
by 23 cm, 483 pages; soft- 
cover, ISBN 0-201-03893-5, 
$13.95. 

Programmers Guide to 
LISP, Ken Tracton. Blue 
Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21cm, 
210 pages, softcover, ISBN 
0-8306-1045-6, $6.95; hard- 


cover. ISBN 0-8306-9761-6, 
$10.95. 
Protocols & Techniques 


for Data Communication 
Networks, Franklin F Kuo, 
editor. Englewood Cliffs NJ: 
Prentice-Hall Inc, 1981; 18.5 
by 24 cm, 468 pages; hard- 
cover, ISBN 0-13-731729-8, 
$29.95. 

The Small Computer in 
Small Business, A Guide to 
Selection and Use, Brian R 
Smith. Brattleboro VT: 
Stephen Greene Press, 1981; 
16 by 23.5 cm, 143 pages; 
hardcover, ISBN 0-8289-0407-3, 
$12.50. 

Small Computers for the 
Small Businessman, Nicholas 
Rosa and Sharon Rosa. 
Portland OR: Dilithium 
Press, 1980; 14 by 21 cm, 301 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 


Don’t 
Blame The 
Software! 


Power Line Spikes, Surges & 


Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 
ISOLATORS eliminate equipment interaction AND curb damaging 
Power Line Spikes, Surges and Hash. 


e ISOLATOR (150-1) 3 filter Isolated 3-prong sockets; integral 


Surge/Spike Suppression; 1875 W Maximum load, 1 KW 'ongjeny 


socket 

е ISOLATOR (ISO-2) 2 filter Isolated 3. rong socket banks; (6 
sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW elther bank 

• SUPER үү dde I -3), similar to ISO-1 except double 


bap Ey up ressl 
e ISOLATOR (150-4), similar to 150.1 except unit has 6 
Individually filtered sockets 


е ISOLATOR (150-5), similar їо ISO-2 except unit has 3 д № т 


banks, 9 sockets total 
е CIRCUIT BREAKER, y model (add-CB) 
• CKT BRKR/SWITCH/PI OT (CBS) 


Master-Charge, Visa, American Express 
Order Toll Free 1-800-225-4876 
{except AK, HI, MA, PR & Canada) 


y Electronic Specialists, Inc. И 


171 South Main Street, Natick. Mass. 01760 
Technical & Non-800: 1-617-655-1532 


THE FORTH SOURCE™ 


Specializing in the FORTH 
language. 


Printed Material 
Using FORTH, Manual $25.00 
PDP-11 User’s Guide 20.00 
Systems Guide to fig-FORTH 20.00 
CalTech FORTH Manual 11.00 
TinyPASCAL in fig-FORTH 10.00 
fig-FORTH Cross Compiler 30.00 
PLUS many source listings 


Machine Readable H89 & 289 Disks & 
Documentation 
Operating System, with tutorial $135.00 
fig-FORTH, CP/M, with tutorial 135.00 
TinyPASCAL, with source 75.00 
fig-FORTH, CP/M 65.00 


Write for complete FORTH List. 


MOUNTAIN VIEW PRESS 
PO BOX 4656 
Mt. View, CA 94040 
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Domestic 
and Export 


Mini 


Since 1973 


(201) 277-6150 Telex 13-6476 


© 
ШІ ШИИ 
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DEC LSI-11 


Components 


Dependable service 
at discount prices 


Computer Ж... =й 
25 Chatham Rd., Summit, N.J. 07901 


Mini Computer Suppliers, [nc 


Save on Calculators 


ode 
New Hp-4ICV 2 2K bytes, 4 mem. modules 
built-in, stanted keyboard am 00 
System Оле, HP4ICV & Card Reader 95.00 
System Two, HP4ICV-Card Reader & Printer 80 00 
Card reader for4l C/41CV 15.00 
Printer (or 41 C/41CV ES 00 
НР.41С new price 250.00 
Quad Ram to upgrade the НР41С to 2.2K 
bytes leaving 3 ports...Plugs into the41C 95.00 
Optical Wand for 41C/41CV 125.00 
Memory Modules for 41C/41CV 
HP-34C Scientific 
НР-38С Bus /R Е. 
HP-33C Scientific 
HP-32E Adv Scientific 
HP-37E Bus. Calc. 
HP-87 Programmable Sci. 
HP-97 Prog Printer Sci. 
HP-85 Computer 
New HP-83 Computer, similar 10 НР-85 
without ыыы & cassette 


APPLE [| and APPLE Ш 

Huge inventory of Apple Il computers. 
16K-32K-48K. Disk drives, monitors, Bü 
column card. Dow Jones & Quote 
Reporter. 

Pascal-Fortran—DOS 3.3, etc. You 
name it.we've got it at super low 

| prices. 


Retail Your Cos! С HEWLETT 


PACKARD 


x, Olympic Sales is an 
„а HP authorized dealer. 


"C" stands for 
continuous memory. 


One year guarantee 
by НР on all calcs, 

90 days on computers. 
All units complete 


іттейнін dalivary en Apple ШІ çam- 
puler s 96K and (28K systema. Call us! 


Apple tl 
personal coenpnuter 


= төн an 


Computers at unbeatable prices 


Texas Instruments 
99/4 console computer $449.95 
TI-5230 printer (was $495) 

-59 


| 

РС 100C 
EPSON МХВО printer 
Atari 800 16K cnsle compu 
Atari ТҮ Game 
Mattel Intel ТУ Game 
Mattel Race Horse Anlyzr 89. 95 
Centronics printer Pl for 

Apple & Radia Shack 

computers. Was 495.00 189.95 


Call us for best prices 


Centronics printers 17 models 
Novation models CD-CAT/CAT 7 models 
Shugart 0155 drives 6 models 
Paper Tiger preniers 8 models 
Hazeltine video displayterminals 7 models 
Diablo printers 4 models 
DEC УТ100 & VT103 2 models 


RCA VideoDisc SFT 100 player $469.95 (Many motion picture discs available) Call us 
SCM Typewriters * 320 models Seiko watches + Royal • Victor- Canan ° Sharp * Casio and more. 


Prices 10.5. LA Minimum freight & handling charge-—S4.95. In СА. add 6%% sales tax 
Goods subjectto availability. We ilbeatany advertised price if competitor has goods on hand. 


| Сай Mon-Sat 7AM-6PM 
VISA | Outside CA, toll free 800-421-8045 S 
| ' Inside CA, toll free 800-252-2153 
OLYMPIC SALES COMPANY. INC. 


216 South Oxford Ave • РО. Box 74545» Los Angeles, СА 90004 > (213) 381-3911 
Order Desk (213) 739-1130 > Customer Service (213) 739-1100 • Telex 67-3477 
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Leverage Brings the Power of 
“С” to Today's CP/M Machines 


Integration into Tomorrow’s UNIX Environments is Anticipated 


Industry analysts now agree that UNIX 
will be the dominant operating system for 
16-bit microcomputer systems.* UNIX, 
which is widely recognized as the best oper- 
ating system ever developed, is written in the 
powerful systems programming language 
“С”, Because of this, applications pro- 
grams written in “С” can interact directly 
with the operating system, giving them a 
clear-cut advantage over programs written 
in Other languages. 

Leverage is a general purpose informa- 
tion management utility now available for 
use with 56K CP/M machines. Since it is 
written entirely in “С”, Leverage can easily 


be integrated into future UNIX systems. 
This gives current Leverage users the capa- 
bility of upgrading to 16-bit micro systems 
without costly re-programming or database 
conversions. 

Leverage combines a number of powerful 
tools, includingfullscreen dataentry, report 
generation, word processing and subset ex- 
traction, into an integrated, easy-to-use 
package. The Leverage system allows you, 


for example, to computerize your mailing- 


lists, personnel files, or inventory system. 
(Leverage can outperform, feature for 
feature, any mailing list program on the 
market.) 


*See, e.g., Byte Magazine “‘Bytelines’’ column of Nov 1980, Dec 1980 and Feb 1981; Comm. АСМ 


24,2 (Feb 1981), 57-58; Sept 1979 B yte p. 82. 


Leverage is a trademark of Urban Software Corp., UNIX of Bell Labs, CP/M of Digital Research. 


LeverageProgram ...... $185 
ManualAlone.......... $ 15 (Credited to subsequent program purchase) 
Leverage Newsletter ..... $ 10 /year (First year included with purchase) 


For complete details on Leverage and current information on hardware compatibility, 


call or write for a brochure. 


Urban Software Corporation 
19 West 34th Street е New York, МУ. 10001 • (212) 947-3811 


MAIL ORDER ONLY 


Your One Stop For. , -Quality and Huge Savings 


DISCOUNT.... 


Micro Computer 


QUALITY е DELIVERY е SERVICE 


(212) 986-7690 


SALE! 


EPSON MX-80 
EPSON MX-70 
MX-80FT 


PAPER TIGER 
445 & 460 & 560 


| CALL FOR PRICE 


60 E. 42nd St. Suite 411 New York, NY 10017 RE и. 


CENTRONICS | 
CALL FOR PRICES 


IM1 - $495 
ІМ2 - $988 


ATARI 
800—$795 


XYMEC 


MAIL ORDER ONLY 


Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 


\ НО 1000 - $2395 


х, 


16К - $888 
32K - $1088 
2022 - $695 
2040 - $1088 
8050 - $1535 
8032 - $1495 


SUPERBRAIN* 


32K - $2445 
64K - $2749 
64KQD - $3395 


tt 


ne "dde 


„с 


DIABLO 
NEC 630 
SPINWRITER $ 2195 
5510 - $2795 
5520 - $2990 1730 - $2195 


* (DENOTES ITEMS 
SHIPPED F.O.B. NYC) 


We pay all shipping and insurance charges except iterns marked with asterisk. 
VISA, MasterCharge add 5% M.Y.S. Residents add appropriate sales tax. PHONE (212) 986-7690 
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pages; softcover, ISBN 
0-918398-31-2, $12.95. 

33 Challenging Computer 
Games for TRS-80/Apple/ 
PET, David Chance. Blue 
Ridge Summit PA: Tab 
Books Inc, 1981; 13 by 21 cm, 
256 pages; softcover, ISBN 
0-8306-1275-0, $7.95; hard- 
cover, ISBN 0-8306-9703-9, 
$14.95. 

Troubleshooting Solid- 
State Circuits, G Loveday 
and A Seidman. Somerset 
NJ: John Wiley & Sons Inc, 
1981; 23.5 by 19 cm, 110 
pages; softcover, ISBN 
0-471-08371-2, $7.95. 

Understanding Computer 
Systems, Harold W Lawson, 
Jr. Linkoping, Sweden: 
Harold W Lawson Jr, 1979: 
20.5 by 29 cm, 150 pages; 
softcover, ISBN 91-7372-222-9, 
$15.25. 

Understanding | Micropro- 
cessors, Lloyd Rich. Reston 
VA: Reston Publishing Com- 
pany Inc, 1981; 16 by 23.5 
cm, 296 pages; hardcover, 
ISBN 0-8359-8057-X, $17.95. 

Without Me You're Noth- 
ing, The Essential Guide to 
Home Computers, Frank 
Herbert with Max Barnard. 
New York: Simon and 
Schuster, 1980; 16.5 by 24 
cm, 304 pages; hardcover, 
ISBN 0-671-41287-6, $14.95. 

Word Processing, Rod Van 
Uchelen. New York: Van 
Nostrand Reinhold Com- 
pany, 1981; 20.5 by 23.5 cm, 
128 pages; softcover, ISBN 
0-442-28646-5, $7.95. m 


This is a list of books 
received at BYTE Publica- 
tions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in- 
stead, this list is meant to be 
а monthly acknowledgment 
of these books and the pub- 
lishers who sent them. 
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Desoldering 
Systems 


REMOVE ANY COMPONENT 
FROM ANY PCB 
. QUICKLY AND SAFELY 


MODEL PC-10: Finger Controlled 


MODEL PC-20: 
Footpedal Controlled 


STANDARD SYSTEM FEATURES 
Ш Lightweight and Portable 

Ш Internal Vacuum Pump 

Ш Sodr-X-Tractor Handpiece 

Ш Variable Temperature Control 


INCORPORATED 
9893 Brewers Court m Laurel, Md. 20810 m phone (301) 490-9860 


SINGLE BOARD COLOR VIDEO 
AND SOUND GENERATOR KIT 5350" 


COLOR VIDEO КІТ...,...... os 78820* 


"STANDARD KIT INCLUDES TMS 9918, 
ADD $25 FOR TMS 9918A. 


COLOR VIDEO PROCESSOR 

е Text, Graphics, Animation ® 16 Colors e 256 x 192 Reso- 
lution ® NTSC Composite Video Output ® Uses TMS 9918 
e Includes МО Mapped 16K Video Memory * 3D Simulation 
with 32 Video Sprites е 2 Byte X-Y Positioning ® Real Time 
Clock * 8 Level Interrupt Selection ® Inexpensive RF Mod- 
ulator allows easy connection to any color TV ® Video over 
Video and Extended Graphics | Mode with TMS 9918A % 


PROGRAMMABLE SOUND GENERATOR 

e Music, Sound Effects, ToneSignaling, Ultrasonics e 27 Hz 
to 111 KHz Range * 3 Programmable Analog Channels with 
Separate Frequency, Volume and White Noise Control е 10 
Selectable Envelope Wave Shapes under Software Control 
e Two 8-Bit Programmable 1/О Ports for use as External 
Keyboard/Display Interface ® Power Amplifier for driving 
External Speaker e 


Texas residents add 5% sales tax. Prices include complete documentation with 
programming examples, PC board is solder-masked with gold contacts. Add $100 

г assembled and tested units. Send $14.50 for 120 paga manual. refundable with 
order. Compatible with 280, 8085 and 8080 at 2 or 


EDA ELECTRONIC DESIGN ASSOCIATES 
P.O. Box 94055 Houston, Texas 77018 


NOW WITH 


TMS 9918A 


z on 5-100 buss. 
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(713) 999-2255 | 


Circle 168 on inquiry card. 


Who is it for? 
Evervone 


MANAGEMENT SYSTEMS 


The Only System Your Microcomputer 
Will Ever. Need 


Extremely comprehensive, versatile user-oriented management 

system for database creation and list maintenance. Runs under 

CP/M* and CBASIC2** on a microcomputer system in only 48K 

RAM. 

Completely user-defined file structure with sequential, random and linked file 

maintenance; user-defined number oí fields; data transfer between records; 
pen speed search algorithms; built-in ISAM; fast sort/merge utility; record 
ectable output can be formatted and printed on various forms (labels, 

envelopes, etc.); links to CP/M commands or programs with automatic 

return to Global. 

Supplied on standard 8” IBM disk (TRS-80 Model II), complete with 

BASIC subroutine library in source code, with comprehensive 

manual. 

» Trademark of 
Овна! Research 


** Trademark о! 


Ee and $ 
Software Sustems Handling 300 


Included 
MANUAL ONLY. 


DEALER eri tm 


GLOBAL WELCOME 


PARAMETERS 


1505 Ocean Ave., Brooklyn, N.Y. 11230 212/258-5003 


Memory Boards for ATARI!M 800 & 400 Computers 


Assembled and Tested Ready to plug in 
Completely Compatible One Year Warranty 
No Modifications necessary 


ШӨ. GG ies. Su ae. $ 99.95 
16K with gold platedconnectortabs.......... . .109.95 
32K with gold plated connector tabs. ........... 199.95 


Visa and Mastercard accepted Quality discounts available 
Dealer inquiries invited 


Anderson Peripherals, Inc. 


P.O. Box 629 
Richardson, Texas 75080 
214-231-6866 


TMATARI is trademark of Atari Corp. 
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FINDING SOLUTIONS 


r 


AND BEING COMPETITIVE 
IS OUR BUSINESS. 


Having problems and looking for a 
computer to help solve them? 
Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 
choice. Yes, we're in business to sell 
products but also, to solve your 
roblems. Our prices will be the 


=op pple computer 
Authorized Dealer 


owest possible. Our support and 

product quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don’t agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 


АБЕКЕ II cs «овен + — ТУР +- -= SCALL Supplies: 

APPLE I! "PLUS" 48K ..... — — $ 1169.95 Scotch Diskettes - Best of Quality! 

HEWLET PACKARD 85 or 83 „............... $ CALL price per box of (10) 

APPLE li ACCESSORIES: a opio Ес: РИМНЕН СТ”. $ 27.00 
^ қ 740-0 5575040 Sector .......ӛ........ емее. ЖАҒУ 

Disk 11 with controller ............... (inn sm va 350 741-0 55/00 0 S 700 

ee ды ne eee ич... 455.00 : ЕСОГ seen УЛ 

Graphics ТОНИ 665.00 743-0 (S700 No ЕотаҒ..................... 44.00 

Language System with PASCAL .............. 395.00 New Products: 

Silentype Printer W/Int ........,..........,... 52600 Videx IC Adapter .2....,:-.-..-:-..»»..-..... 00000 

Integer Firmware Card ....................... 152.00 Microsoft 16K RAM Card .................... 169.00 

Microsoft 2-80 Softcard .,....,. нае аав ео ОЈ D.C. Hayes Micromodem Il ..,.,............ 315.00 

Videx videoterm 80 col ro METTE ml 279.00 Novation DCAT Modem ........... ees 195.00 

Sanyo 12" Green Monitor .................... 269.00 EPSON МХ-80 . — r—QÓ o. LL 


Mail Order Terms of Sales: Price based on prepaid orders. NO COD's. Visa or Master Charge orders add 3% to purchase 

пса. Allow 14 working days for personal and company checks to clear. Order under $100.00 add $3.00 for shipping and 
handi . All orders (unless specified in ad) within Continential U.S. shipped U.P.S. no charge. APO or out of Continential 
U.S. write or call for SIG charges. All prices subject to change and all offers subject to withdrawl without notice. CA 


residents add 6% sales ta 


OMEGA MICRO COMPUTERS 


The Problem Solving Company 


MARI 


3447 Torrance Boulevard ® Torrance, California 90503 ® (213) 370-9456 


заа 


COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 
Р.О. Вох 77, Charlestown, МА 02129 (617) 491-7505 


COMPUTERS 


AtariBOO W 16K . ETE uU 
АК Model IIl . Sree. oe, 
Model I| 64K System. "erbe ) 

16K Model Ш 


DISK DRIVES 


40 Track 5va inch drive ., 
BO Track 5% 
4 Disk Drive Cable ........ 


PRINTERS 
Centronics 730 
EpsonMXBO ....... 
Epson MX70 ..., 
Centronics 737 
Okidata Microline 83. , 
Okidata Microline 82 
Integral Data 440G 
NEC 5510 w-tractor . .., 
Okidata Microline 80. ....... 
Diable 630 , vas. io T 2495.00 


«a: Call for price 
Cal! for price 


MISC HARDWARE 


Expansion int TRS-80(Ok).,.... 269.00 
Novation D-Cat Modem, 166. 
16K Memory Kit. . ,.. 

Leedex Monitor. . 

Leedex 100G | 

Leedex Color Monitor . 

Printer Cable tor above 

150-2 Isolator... ,,... . 

AC LINE FILTER.. 


STORAGE MEDIA 


Scotch-box 10-54... 
Memorex-box 10-514. 
Plastic Storage Box. . 
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OPERATING SYSTEMS 
NEWDOS by APPARAT INC . ................... T t PEL vere» 49.00 
NEWDOS+ by APPARAT INC..,.... ТТГ ТТТ ТІ... 
MMS FORTH DISKETTE-PRIMER nrt втфФгсавшав a. »*4 44 DM 
NEWDOS 80 sacas dct а. ГРОНО 


BUSINESS SOFTWARE FOR TRS-80 BY SBSG 


Free enhancements and upgrades to registered owners for the cost of 
media ane mailing. 30 day free telephone support. User reference on 

request. 

Fully Interactive Accounting Package. General Ledger. Accounts Payable, 
Accounts Receivable and Payroll Report Generating 
Complete Package (requires 3 or 4 drives) $475.00 
Individual Modules (requires 2 or 3 drives) ................. — $125.00 

Inventory I! (requires 2 or 3 Әгімеб),................ A rx 

Mailing List Name & Address il SMS 2 drives) 

Paa autc bs РН “аа aO еее ON - 

The Electric Pencil from Мсһае!5һгауег................›.. 

File Management System....,........ vetera vete Ed Xu V4 ics a s Mu fn 


FINE PRINT 


TRS-80 is a Tandy Corporation trademark. Use of above operating systems 
may require the use of Radio Shack TRS-DOS. Radio Shack equipment 
subject to the will and whim of Radio Shack. 


ORDERING INFORMATION 


We accept Visa and Mastercharge. We will ship C.O.D., certified check, or 
money order only. There will be a 40 percent c required on all C.O.D, 
ordersover $300.00. Massachusettsresidents add 5 percentsales tax, 


To order, call toll-free 1-800-343-5206 
For information call 617-491-7505 VISA 


The Company cannot be liable for pictorialortypographicinaccuracies. 
The above prices do not Include shipping. 
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Clubs and 


Microcomputers in 
Planning Association 


This group is dedicated to 
using micrcomputers in the 
field of planning. The em- 
phasis is on the use of 
microcomputers for physical 
or social planning, in public 
agencies, academia, or 
private firms. The dues are 
$10 per year, which includes 
a bimonthly newsletter. 

For further details, contact 
the group at 1204 People's 
Bldg, 60 Monroe at Ionia, 
Grand Rapids MI 49503, 
(616) 454-9375. 


MP/M 
Users Group 


MAPS is an MP/M users 
group that publishes a quar- 
terly newsletter called MAPS 
Digest. The newsletter con- 
tains application reports, 
compatibility issues, MP/M 
support product reviews, and 
problem areas and solutions 
discovered by MP/M users. 
Members receive a list of pro- 
grams in the MAPS software 
library and can participate in 
the MAPS bulletin-board ser- 
vice. Contact Digiac Cor- 
poration, Commercial Prod- 
ucts Division, 175 Engineers 
Rd, Smithtown NY 11787, 
(516) 273-8600. 


Monadnock 
Computer Soclety 


The Monadnock Com- 
puter Society meets on the 
first Thursday of each month 
at the Keene State College 
Library in Keene, New 
Hampshire. Club members 
own and use the most 
popular microcomputers on 
the market. The club is ac- 
tively seeking information 
from other organizations. 
MCS Output, a monthly 
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MART, INC. 


GO FORIT! 


FOR PRICE,QUALITY & RELIABILITY 


ADDS REGENT 25 $ 925.00 
ANACOM Printer (Ser./Par.) 150CPS .... 1095.00 
ANADEX Printer DP-9000 

ANADEX Printer DP-9500/9501 

BASE 2 Printer with options 

CENTRONICS Printer 779 w/tractor 

CENTRONICS Printer 730 (Parallel) 

CENTRONICS Printer 737 (Parallel) 

EATON Dot Matrix Parallel 

EPSON МХ 80 

MICRO-TERMS 

OKIDATA Microline Series 

TELEVIDEO 920-B 


CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 


We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis- 
kettes, Cartridges, Mag Tape, etc. In addition we carry a 
complete line of Printer Ribbons and other data process- 


ing accessories. 
1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 
(213) 450-5911 (CALL COLLECT) 


PRICES SUBJECT TO CHANGE 


MART, INC. 


BACK ISSUES 
FOR SALE 


The following issues are available: 
1976: July 
1977: April thru December except October 
1978: February thru December except August and November 
1979: January thru December except February and March 
1980: January, March thru August, November and December 
1981: February to current issue 
Cover price for each issue through August 1977 is $1.75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 
November 1979 to current is $3.00 Domestic; $4.00 Canada 
and Mexico; $5.00 Foreign. 
Send requests with payment to: 


BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back Issues 


Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 


* Payments from foreign countries must be made 
in US funds payable at a US bank. 


CATCH THE S-100 INC. BUS! 


cux. ж, 


САЅН 
PRICE 


Morrow Designs Discus IID 
Double Density Disk System 
w/CP/M & Microsoft Basic A&T 


Godbout XX-20-32K Static 
Memory Unkit 

S.D. Systems VDB 80x24 Kit 

Ithaca Intersystems MPU-80 
Series Il Z-80 АЯТ 

SSM |/0 4 with 2P & 2S ports Kit 

Potomac Micro-Magic Modem 
A&T 399.00 339.00 


Subject to Available Quantities е Prices Quoted Include Cash Discounts. 
Shipping & Insurance Fxtra. 


1199.00 959.00 


999.00 
437.00 


449.00 
349.00 


395.00 
210.00 


316.00 
178.00 


We Carry all major lines such as 
$.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 
Fora special cash price, telephone us. 


S-iOQU,ine. 
7 White Place, Clark, N.J. 07066 
201-382-1318 


Hours: Mon. - Fri. — 10 a.m. to 6 p.m. 


ROUEN: 


ова ANS “OFF HOOK SEND НЕС CARRIER 


e % Ф @ e G 


ЧИН MICRONET ШЕР 


MICROMATE ELECTRONICS, INC 


3. An Acoustical 
Modem for the Apple.* 


Does not need an 

interface card! 

* Costs less to get 
on line than any 
similar modem. 

° 20 Keyboard 
commands. 

“ Will also operate 
interactively with 


2. A “Direct 

Connect” for the 

Apple.* 

Does not need an 

interface card! 

* Auto Dial 

* Auto Answer 

* 25 Keyboard 
commands. 

° Will also operate 
interactively with 

Interface. your programs! your programs! 


$299.00. $289.00 $179.00 


MICROMATE 
ELECTRONICS, INC. 


East Coast: 2094 Front Street West Coast: 
East Meadow, New York 11554 1116A 8th Street Suite 110 
(516) 794-1072 Manhattan Beach, California 90266 


All "Direct Connect" modems are FCC certified. 
*Registered trademark of Apple Computer, Inc. 


1 „ ASmart One 

with auto everything 

built in! 

* Auto Dial 

е Auto Answer 

* Auto Mode 
(originate/answer) 

° “Direct Connect” 


for any computer 
with an RS232 
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COMPUTER 


CE NTER, proudly announces the 


GRAND 


ре 


of our newest New York showroom 


480 LEXINGTON AVENUE 
(American Brands Bldg. Between 46th & 47th St.) 


scheduled opening April 16th. 


featuring... 
Tomorrow's 
Computers 
Today 
from 
Cromemco 


Complete Software 
Support for all 
Cromemco Systems 


SPECIAL 
PRICING 
AVAILABLE 
е 
WARRANTY- 
SERVICE 
INCLUDED 


Hardware & Software * Educational Library % Professional Assistance 
for Business * Engineering * Industry е Education * Home Entertainment 


COMPUTER CENTER 


DigiByte Systems Corp. 


31 East 31st Street 
(between Madison & Park Avenues) 


New York ® (212) 889-8130 


480 Lexington Avenue 


(American Brands Bidg. between 46th & 47th St.) 


New York ® (212) 687-5090 


Mon. Tues. Wed. & Fri. 1OAMto7PM е Thurs. 1OAMto8PM е Sat. 10AMto 6 PM 


TYPEWRITER TURNS PRINTER 
FOR UNDER $300 


Our simple plug-in module converts Olivetti or Olympia electronic typewriters 
into computer printers or computer terminals! 


е No modifications to the typewriter 
® Takes only minutes to install 
NO EXPERIENCE NECESSARY 
® Does not affect Olivetti warranty 
e Does not affect normal typewriter functions 
® All typewriter functions can be 
computer controlled 


Available for the following: 


e RS232C, IEEE and parallel interfaces 
available 

e KSR version turns typewriter 
into a computer terminal 

e Fully assembled, tested and burned in 


Please send me an interface kit for: 


OlivettiET121 R/O $295  PRAXIX 30/35 O ЕТ121 O Es100 O в/о D 


КӨН $445 кен OD 
OlympiaES100 R/O $295 


KSR $445 
All prices in U.S. funds. Name 
Piease make cheque or 
money order payable to: Address 


Vertical Data Systems Inc. 

1215 Meyerside Dr, Unit 2A State 
Mississauga, Ontario 
Canada L5T 1H3 

* Module for Olivetti Praxis 30 (35) now availabe. 


Card Number 


Serial О Parallel O ЕЕЕ Г) 


Zip ----------Міва ГІ Mastercharge О 


Expiry Date 


See us at Booth 5520 
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newsletter, is available. Con- 
tact Doug Scribner, POB 405, 
Keene NH 03431, (603) 
352-5558. 


Computer 
Neophyte Newsletter 


ComputerTalk Associates, 
publisher of ComputerTalk 
for the Pharmacist, has intro- 
duced a monthly newsletter 
for first-time buyers and 
users of small-business com- 
puters. The newsletter covers 
software, hardware, legal 
issues, new products, and it 
gives advice on what to look 
for when purchasing a com- 
puter. It is designed for 
readers with no prior back- 
ground in electronic data pro- 
cessing. Subscriptions are 
available for $35 per year 
from ComputerTalk Associ- 
ates, Whitpain Office Cam- 
pus, 1750 Walton Rd, Blue 
Bell PA 19422, (215) 
825-4918. 


TRS-80 Users 
Group of Delaware 


If you live in the Delaware 
Valley area, there’s a users 
group that would like to hear 
from you. For more informa- 
tion on the group and its ac- 
tivities, contact Tim J Ihde, 
1116 Piper Rd, Wilmington 
DE 19803, (302) 478-7415. 


PDP-8 Users 
Software Exchange 


There's a free software ex- 
change service for DEC (Digi- 
tal Equipment Corporation) 
PDP-8 users. Тһе service 
allows users to submit their 
software for exchange credits 
that can be used to obtain 
any software listed in the 
Quarterly Software Exchange 
Bulletin. Also available is the 
electronic magazine Digital 
Digest. Contact PDP-8 Soft- 
ware Exchange, 3169 Hol- 
comb Bridge Rd, Suite 307, 
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\Nhat do you want 

your computer and 

video player to do 
that they cant do now ? 


[] A. Display videotape segments 
then automatically switch to 
computer text. 


Display multiple-choice options 
at each stage of the presenta- 
tion, then, depending on the 
choice made, replay any portion 
of text and/or video, or move on 
to new material. 


ОВ. 


[L] С. Show any portion of the com- 
puter text and/or videotape 
(randomly accessed) depend- 
ing on the pace and/or choices 


of the user. 


ALL OF THE ABOVE ... and 
do it all on one screen. 


OD. 


If you checked D, contact us for more 
information on Cavri Interactive Video. 
We offer a reasonably priced, sophisti- 
cated system that links an Apple’ or an 
RS-232 interfacing computer with a 
Sony or Panasonic VCR and TV 
screen — with no modification. In- 
cluded are simple, straightforward in- 
structions for writing your programs. 
Plus frame-accurate stops and 
switches with no accumulated error. 


Write or call today and join the many 
companies, large and small, that are 
improving their audiovisual training 
and testing with the new technology 
pioneered by Cavri. 


Training, of course, is only опе appli- 
cation. Now you can catalogue any- 
thing — for example, a museum can 
videotape its paintings, sculptures, 
and artifacts, then show them by artist, 
subject, date, or any other grouping, 


regardiess of the sequence in which 
they were recorded on the videotape. 
Tell us your application, and we can 
help by supplying the system and 
guidance on programming and video- 
tape or videodisc production. 


Gavi 


interactive Video 


26 Trumbull Street, New Haven, CT 06511 
(203) 562-4979 


*ТМ — Apple Computer Co. 


Clubs and Newsletters 


Department 1019, Norcross GA 30071, 
(404) 447-4736. 


Computernews for Dentists 


This monthly 4-page newsletter con- 
tains information about computers, 
developments in technology, and explana- 
tions of components. The newsletter 
shows dentists how the computer can help 
in their work, especially in management. 
Computernews for Dentists is published 
by Praxis Computer Inc, 431 St Paul St, St 
Catherines, Ontario, L2R 3N4, Canada, 
(416) 688-2611. 


MICRO 


MICRO (Midwest Interactive Com- 
puter Organization) meets on the second 
Saturday of each month. Dues are $15 per 
year. Members own Apple, TRS-80, OSI, 
TI 99/4, KIM, Technico, and other makes 
of computers. Contact MICRO at 1520 W 
Capitol Dr, Appleton WI 54911. 


FLOPPIES, 


8 sockets, 3 pairs 
| individually fittered, 
spike suppression» /, 


for all, 


MFJ-1107 


°69°%/ > 


New MFJ multi-outlet AC power centers let 
you eliminate interaction of floppies, printers, 
memory, etc. caused by power line coupling, 
and eliminate power line spikes that can cause 
memory loss, errors, and erratic operation. 

MEJ-1107, varistors (from each line to ground 
and line to line) suppress spikes. 

8 sockets (4 pairs) all 3-prong. ВЕ! pi-filters 
on each line for each of 3 pairs of sockets iso- 
late equipment from each other and power line. 
Fourth pair is unswitched/unisolated. 

Lighted power switch. Pop-Qut fuse. 3-wire 
6 foot cord, 15A/125VAC. 1875 watts total. 

Rugged heavy-guage aluminum case. Black. 
Easy mounting 51015. 18"L x 2-3/4"W x 1-7/8' H. 

МЕЈ-1106, similar to 1107 but 12 sockets 
(2 unswitched), one filter for all, has spike pro- 
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ELIMINATE INTERACTING 


The Aurora 
Computer Society 


The Aurora Computer Society meets on 
the second Wednesday of each month at 
the Holyrood School, 7920 94th Ave, 
Edmonton, Alberta, at 7:30 PM. The 
group is involved in computer-to-amateur 
radio interfacing and BASIC classes. 
Members own PET, TRS-80, SwTPC, and 
other kinds of microcomputers. A 
monthly magazine, Intercom 80, features 
technical articles and news of the Society. 
They are interested in communicating 
with other groups. Contact Bob Hunt- 
ingford, POB 4342 South Edmonton, 
Alberta; or Bill Gillespie, 10129 90th St, 
Edmonton, Alberta, ТЭН 1R5, Canada. м 


PRINTERS 


and processors with these AC power centers that have 
spike suppressors and filtered AC sockets. 


F7 one filter 
spike 


12 sockets, 
spike 
suppression 


MFJ-1105 


tection, lighted switch, fuse. 
MFJ-1105, same as 1106, less RFI filter. 
Order from МЕЛ and try it — no obligation. 11 
not delighted, return it within 30 days for refund 
(less shipping). Опе year unconditional guarantee. 
Order today. Cail toll free 800-647-1800. Charge 
VISA. MC or mail check, money order fot amount 
as indicated above plus $4.00 shipping each. 
Eliminate spikes and interaction. order now. 


CALL TOLL FREE ... 800-647-1800 
Cal 601-323-5869 for technical information, or- 


der/repair status. Also call 601-323-5869 outside 
continental USA and in Mississippi. 


M Е ENTERPRISES, 


INCORPORATED 
Box 494, Mississippi State, MS 39762 
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A File Catalog System 


for UCSD Pascal 


Edward Heyman 
300 Center Hill Rd 
Centerville DE 19807 


It doesn’t take long to accumulate a large number of 
disks with assorted software, particularly if you insist on 
a reasonable amount of backup. Finding a program you 
worked on two months ago can be a problem without 
some type of file organization. Ward Christenson pro- 
vided the CP/M world with that organization in his 
UCAT disk catalog system. I'd be lost without it. 

As my collection of UCSD Pascal files grew I needed a 
system similar to UCAT to cope with the problem. 
Hence, I created CATALOG (see listing 1). Written in 
Pascal, it does all the things that UCAT does as fast or 
faster than UCAT (even though UCAT is written in 
assembly language). À new directory can be merged into 
a 600-entry catalog in about 30 seconds. A search for a 
file in a 600-entry catalog takes less than a second. À 600- 
entry catalog uses about thirty-six blocks, as does the 
backup file. The program code file and pointer file use 
another twenty blocks for a total of ninety-two blocks. 


What CATALOG Does 

CATALOG maintains a file of records in which each 
record is similar to a UCSD Pascal directory entry. The 
record contains the name of the volume, the file name, 
the type of file, the date the file was last changed, and the 
length of the file. CATALOG gets the records directly 
from a volume directory during UPDATE. Once the 
CATALCG file is filled with records you can locate a file 
with the SEARCH command. 

Being lazy, I like to have my machine do as much of 
my work as possible, so I've added a few bells and 
whistles to the essential features. 


Using CATALOG 

For the CATALOG program to work, the files 
MASTCAT.DATA and CAT.POINT.DATA must be on 
Drive five. If they are not, the program asks if you want 
to create them. The first time the program is run you 
must respond with a "Y" to the prompts for file creation 
before you can proceed. 

Thereafter, executing CATALOG will bring forth the 


command line: 
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CATALOG ~ S)earch D)isplay B)ackup U)pdate 
R)emove Q)uit. 


The 5 Command 
Entering "S" will put the program in the Search mode 
with the prompt: 


ENTER THE NAME OF FILE TO BE FOUND— 


Uppercase must be used for the file name. Wild-card 
searches can be made by replacing the wild-card section 
with “=”. For example, the following entries may be 
made to find CATALOG.TEXT: 


CATALOG. TEXT 
CAT= 
=LOG.TEXT 


The directory of an entire volume can be obtained by 
typing the name of the volume followed by ":". 

Entering file name FREE.SPACE will display a listof all 
the cataloged volumes, the available space, and the most 
recent date of catalog update of each volume. 

The output of the Search command can be directed to 
the printer by typing “< " before the name of the file to be 
searched. 


The D Command 
Entering "D" in response to the main prompt line will 
display the entire catalog in alphabetical order. 


The B Command 

Entering "B" in response to the main prompt line will 
display all files that exist on only one volume (all files 
that do not have a backup). The routine checks only for 
the same file name; therefore, files with the same name 
but different dates are considered to be backed up. 


The U Command 


A response of "U" to the main prompt line will activate 


the update routine, which will produce the prompt: 


ENTER UNIT NUMBER CONTAINING UPDATE 
VOLUME — 


If UNIT 5 is selected, the catalog file will be updated with 
the contents of the volume containing the catalog files 
(with the exception of MASTCAT.DATA ). For all other 
volumes UNIT 4 should be used. 

The update procedure will first rename the main 
catalog file (MASTCAT.DATA) to BACKCAT.DATA 
and then read the directory for the volume on the selected 
unit and create a file name FREE. SPACE with the unused 
space on the volume. It will then sort the files by 
alphabetical order and merge the volume list with the 
catalog file (MASTCAT.DATA) and at the same time 
create the pointer file (CAT.POINT.DATA .). 

While merging, any file names added will be displayed 
on the console terminal and any files that were previously 
on the volume but were removed will be removed from 
the master file and displayed as having been deleted. 
After completion, the number of entries in both the main 
and backup files will be displayed. 
—————— LL 


The beauty of Pascal is its self- 
documenting features— the pro- 
gram should not be difficult to 
follow. 
Е eee O 
The R Command 


Entering an "R" in response to the main prompt will in- 
voke the prompt line: 


ENTER NAME OF VOLUME TO BE REMOVED— 


Entering a volume name and a carriage return will cause 
all entries in the main catalog file for the selected volume 
to be removed from the file and to be listed on the ter- 
minal. 


The Q Command 

To leave CATALOG enter "Q". UNIT 4 will be 
checked to see if it contains the booted system volume; if 
not, a prompt to insert the original system volume will be 
displayed on the terminal before the program is exited (to 
prevent a system crash). 


How the Program Works 

The beauty of Pascal is its self-documenting fea- 
tures—the program should not be difficult to follow. 

Since most systems will not have sufficient memory to 
hold a copy of both the old (BACKCAT.DATA) and the 
new catalog (MASTCAT.DATA) at one time, the files 
are read in and written out in sections. OCAT and NCAT 
are arrays that hold the records read from the old file and 
the records to be written to the new file, respectively. The 
size of these arrays is determined by the constant 
MAXREC. MAXREC should be adjusted to suit your 
memory size. NREC and OREC are variables associated 
with the number of records read or records written dur- 
ing the current read or write. DREC is associated with the 
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VERSION 3.0 


It keeps getting 
better and better! 


Starting over a year ago with the 
original set of programs from 
Osborne & Associates, we have 
gradually develaped a self- 
installing, reliable business 
packoge. A partial list of our 
enhancements: 


No-Hassle Installation. 
You simply select your desired 
configuratian from a series of 
menus and go. There is no re- 
compiling necessary, except for 
some state payroll tax routines. 


CRT Independence. 


We support 16 terminal types 
directly, and provide a method 
for specifying more. We can 
make it run with your CRT - or 
your money back. 


File Access. 
Qur GL account file lookups are 
much foster than the original. 
And now — with version 3.0 — 
we have doubled the number of 
accounts, customers, and ven- 
dors that can reside on a disk. 


There are many other im- 
provements — send for details. 


We believe our product to be the 
best Osborne-based business 
package available for CP/M- 
based microcomputers. We are 
committed to the ongoing sup- 
port of our users, through both a 
tech-support phone line and a 


generous upgrade policy. 


Vondoto hos been supplying ap- | 
Я plications software for over eight 


yeors. Quality and support are 
our way of doing business. 


Our 30-day 
guarantee speaks for itself. 


General Ledger with Cosh Journal 
Accounts Receivable 

Accounts Poyoble 

Payrol! with Cost Accounting 

All Four Packages (GL, AR, AP, PR) 


Magic Wond (Super Word Processar!!) 

Peorl Level ІІІ (best prog. tool ovoiloble) 

CBASIC-2 : 

TRS-80* MOD II CP/M* 22(P& T) 

H89/289 CP/M* 2.2 (Mognolio) 
Formats: Std. 8", 5" NorthStar DD, TRS-80 MOD и” 
H89/289. Monuols for GL, AR/AP, and PR ore not in- 
cluded in price - odd $20 per monuol desired (AR/AP 
ore in one тапио)). CP/M- and CBASIC-2 required ta 
run accounting softwore. Users must sign licensing 
ogreement. Deoler inquiries invited. 


To order coll: (206)542-8370 

or write: VANDATA 
17541 Stone Ave. N. 
Seattle, WA 98133 


CP/M* is o registered trodemork of Digital Research 
TRS-80" is о registered trademark ot Radio Shock, Inc. 


money-back | 
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number of records in the directory. ОТОТКЕС and 
NTOTREC are the total records read or written to or 
from a file. 

In order to speed the action of the SEARCH command 
a pointer file is created during UPDATE. The index to the 
pointers are the characters “A” to “Z”. The array holding 
the pointers is called DEXRAY and is stored on disk in the 
file CAT.POINT.DATA. The pointer list is created by 
calls to the procedure SETDEX. It is written to file by 
procedure WRITEDEX and read into array DEXRAY by 
procedure READDEX. 

Procedure BACKUP checks to see if the file name of a 
record is unequal to its predecessor and successor. If it is, 
it is not backed up. Since the array is not large enough to 
hold all of the catalog file, provisions must be made to 
compare the last entry in one array with the first entry in 
the next array. The Boolean variables PASS and 
ОМВАСК are used for this purpose. 

To simplify the logic of procedure MERGE, several IF 
statements as well as the CASE statement have been used. 
The problem may be stated as follows: 


elf the current directory record file name is less than the 
current old catalog record file name, insert the directory 


record in the new catalog and increment the new file 
pointer (NREC) and the directory pointer (D). 

elf the current directory record file name is equal to the 
current old catalog record file name, check the volume 
names. If the current directory record volume name is 
less than the old catalog record volume name, insert the 
directory record and increment the new catalog (NREC) 
and the directory (D) pointers. If the current directory 
record volume name is equal to the old catalog record 
volume file name, insert the directory record and incre- 
ment NREC, OREC, and D. If the directory record vol- 
ume name is greater than the old file record name, insert 
the old catalog record into the new catalog and increment 
the new catalog and old catalog pointers. 

elf the current directory record file name is greater than 
the old catalog record file name, insert the old catalog 
record in the new catalog and increment the new catalog 
pointer and the old catalog pointer. If the directory 
record volume name is equal to the old file record volume 
name, do not enter the record in the new catalog, and 
simply increment the old catalog pointer. 


I hope that you will find CATALOG useful in keeping 
track of your files and programs. № 


Listing 1: A disk catalog system for UCSD Pascal. This program maintains a file of records in which each record is similar toa UCSD 
Pascal directory. Each record contains the name of the volume, the file name, the type of file, the date the file was last changed, and 


the length of the file. 


«вос. CONSOLE 2-0, 


FROGRAM CATALOGS 


«Ж written oy edward hewumarn x} 
«Ж 300 center hill road ЖУ 
£X centerville delaware 19807 x} 


CONST 
BLANKS = / Ж 
MAXREC#2003 
МАХБЕС.1-201% 
NF ILENAME- / #53 MASTCAT. DATA’ $ 
OFILENAME-'*5: BACKCAT  IIATA ' ; 
FFILENAME=’#5$CAT.FPOINT. DATA’ $ 
CLEARSCREEN=123 
TYFE 
DATE.RECORD = PACKED RECORD 
MONTH! 0,,12; 
DAY? Qus 14 
YEAR? 0..100 
ЕМІ; 


ПІК..512Е = 
VOL..I0 = STRINGE735» 

FILE.ID = ӨТБІМСІ151% 
FILE.TTRE. = 


O, 777 


FRINTERS$+€L САТ,РЕМ, TEXT? 


CUNTYFED »X0ISK»CODE, TEXT» 


INFO LATA! GRAF FOTO; ЅЗЕСОКЕШІК ? 7 


IIR-.RECORI = RECORD 
FIRST.BLOCK: 
LAST.BLOCK: INTEGERS 
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INTEGER» 


Listing 1 continued on page 411 


Listing 1 continued: 


МАК 


CASE ПІК РТЕ КІМІ FILE ТҮРЕ OF 

ЗЕСУКЕПТК , ЧУМТУРЕП +. 
(ПІК МОС. МАМЕ ЧО ІП, 
ДЕКО. BLOCK » 
NUM..OF..FILES» 
TOTAL..BLOCRS? INTEGER? 
САЗТ..ВООТ ; ПАТЕ_РЕСОКП ) ; 

ХПІСК»СОПЕ»ТЕХТУІМЕО»ПАТА» 

GRAF »FOTO: 

(DIR..FILE.NA&ME:FILE.IIS 
l.ÓAÁSTRYTE:$1..512* 
IIIR..FILE.IATESIATE.RECORID) 

END 


CATALOG_RECORII=FACKED RECORD 
VOL NAME: VOL ТП; 
F'ILE_ NAME: FILE ІП? 
FILE.NINIGFILE.TYFEs 
FILE.IMATE?ÓIATE.RECORI: 
FILE.SIZE:0..988* 
ЕМГ»; 


ПІКЕСТОКҮ = АӘККАҮГПІНК..512Е21 OF IIR.RECORISs 
CATARRAY = ARRAY СО, . МАХКЕСЈ ОҒ CATALOG_RECORD » 
FILEN = 5ӨТКІМСІ:202» 

RECNUM = O..MAXREC.1*» 

ІМПЕХ = 767..727;% 

INDEXARRAY = ARRAY ГІМПЕХ J ОҒ INTEGER? 


NREC»NLREC » OREC » OLREC » IIREC » Ш КЕС RECNUM 7 

NTOTREC»OTOTREC?0.,20477: 

REMOUs»NF ILEENI! » OFILEENI! у UONE * BROOLEANs? 

СН: CHAR > 

ПЕХ% INDEX: 

ПЕХКАТ + INDTEXARRAY $ 

№ £ FILE OF CHARS (used to switch from console to Printer? 

VOL.» TEST» SYSTEMUOLUME $ VOL ID 

CATFILEsOCATFILE»sNCATFILESFILE OF CATALOG.RECORI: 

МСАТ , ОСАТ : САТАЕКАУ ; Listing 1 continued on page 412 


HARDWORKING SOFTWARE 
DISSAX/ A cunning two-pass 8080/Z80 disassembler DISSAX/TXTBOOK/FRMFLEX 


that produces print m: directly EE source 
outputs. DISSAX IS a sophisticated cross referencing tool that | - 
puts references where they belong, as line comments, not CP/M is a trademark of Digital Research. 

In a separate output section. Requires 16K CP/M. Manual $5/ CBASIC2 is a trademark of Compiler Systems, Inc. 
Object $85/ Source $150.‘ Manual prices applicable to software purchase. 


i № Deli d by CEXE 8" singl it 
ГХТВООК/ Text formatting software for sophisticated document eee ан ai nE eg 


preparation or mass mailings, with the best price to performance ratio 
of any similar product. тхтвоок gives you total control over all facets of grams, Manual $30/ Object $300/ 
document preparation, including multi-level text insertion, several footnote ' Source 5500. 
styles, and automatic table of contents generation. Requires 40K CP/M. CBASIC2 California residents add 6'4% sales tax. 
INT and Microsoft BASIC COM formats. Manual $15/ Object $100/ Source $200. 
complete control over forms creation, Tp, and data entry with simple CXCE: Francisco 
user oriented techniques. Requires 32K CP/M and addressable cursor 
San Francisco, California 94108 
(415) 981-4724 


Discount for purchase of all three pro- 


FRMFLEX/ A complete forms маман system Ча U ранын CRT input 
and printer output formats. The anly system of its kind, FRMFLEX gives you 
CRT. CBASIC2 INT and Microsoft BASIC COM formats. Manual $20/ INC. 
Object $175/ Source $350. 211 Sutter Street Suite 300 


McLean Va Houston Dallas 
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Listing 1 continued: 


FUNCTION LOOKUP (ЕМФ FILEN) 3 BOOLEAN# FORWARD $ 


SEGMENT РКОСЕТОКЕ INITIALIZEs 
UAR 
I: RECNUM; 
САТ: CATARRAY + 
DEXFILESFILE OF ТМПЕХАБКАУУ 
БЕСІМ 
IF (NOT LOOKUP (NFILENAME) ) 
THEN BEGIN 
WRITELN(’ THERE IS NO FILE МАМЕ ’»NFILENAMEs’ ON THIS DISK’); 
WRITELN( IIÜ YOU WANT TO CREATE A ’»NFILENAME?’  4XY/NY')3$ 
БЕРЕАТ 
REAINCCH) 
UNTIL (CH IN С^ у У, МА уг 0) 7 
IF ((CHz-^Y*^) АМП (СН<>7ч”)) THEN ЕХІТССАТА 06) $ 
writeln(’FILLING АККАҮСОЈ2* ) 3 
WITH САТСОЈ IO 


КЕСІМ 
VOL. .NAME?-2* $ 
FILE. NAME =” 5 


FILE..KINII? ZUNTYFETs 
FILE-DATE.MONTH? =03 
FILE. ПАТЕ, ПАҮ{ =0 $ 
РП Е _ ПАТЕ ‚ YEAR: =03 
FILE-SIZE$?30$; 
ЕМІ» 
FOR І%:-і TO MAXREC 10 САТГІ12:-САТГ01% 
Writeln(’ARRAY IS FILLED’); 
REWRITE (CCATFILE »NFILENAME) 7 
FOR Т;=0 TO MAXREC 10 
КЕСІМ 
CATFILE^$:$CATLIis 
FUTCCATFILE) > 
EN y (for T> 
CLOSECCATFILEsLOCR) 
ENIMCif2 
ELSE URITELNC^THE FILE ^»sNFILENAME»^ ALREADY EXITS ON THIS VOLUME ^"); 
Listing 1 continued on page 413 


CROMEMCO  HAZELTINE MORE SPECIALS 


integral Data Systems Livermore Accoustic 
System | 1421 Model445  Соџріег... ., 


| ideo Printer.. ,.,.5895.00 Centronics Micro 
SYNCHRO- | ei ы, Tetevideo Printer.. , , 349.00 


| | Terminal Model 950......1295.00 5° Scotch Diskette 
SOUND . =ч Industrial Micro бох. . . . +0405 
P Systems....... 349.00 "Scotch Diskette 


THE 3 = | = x: | ЧОТ 39.95 
COMPUTER n We have a full staff of Programmers and 


DMPUTE ' — = Computer Consultants to design, configure and 
г | — deliver a Turnkey Computer System to meet 
your specific requirements 


Computer 


We carry a full line of: 


CRDMEMCO, SCOTCH, MAXELL, VER- 

- BATIM, ALPHA-MICRO, ATARI, INTEGRAL 

R< nS ——| 2. | DATA, LIVERMORE COUPLERS, 
HAZELTINE, TEXAS INSTRUMENTS, 


SYNCHRO-SOUND ENTERPRISES, INC. Шашы u us 


| / THE COMPUTER PEOPLE 125 Mineola Ave., Roslyn Hts., N.Y. 11577 | CALL WRITE OR VISIT 
V Phone Orders call: 516/484/ 1852 e Toll Free: 800/221-2320 s TWX 710-582-5886 SYSTEMS CENTER 


18-4 Daily & Saturday 
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Listing 1 continued: 


TF NOT LOOKUP CP FILENAME ) 
THEN BEGIN 
WRITELN(’THERE IS NO FILE NAMED ^»FFILENAME»/ ON THIS DISK’ ) 3 
WRITELN 010 YOU WANT TO CREATE А '»FFILENAME»'/  tXY/NY')s» 
REPEAT 
READ(CH) 
UNTIL (CH IN Г”?Ү”,7ч”,7М”7,7г719% 
IF (СНАУ) AND (CHz-'w')) THEN EXITCCATALOG) + 
FOR DEXs=’A’ ТО 727 ПО ПЕХБАҮГПЕХІ =O» 
REWRITECDEXFILEs:FFILENAME)s 
DEXFILE"?-DEXRAY:» 
FUTCDBEXF ILE; 
CLOSE CIEXF ILE: ОСК) s 
URITELNCCFFILENAME»^ WRITTEN TO DISK’) 
ЕМІ<1Ғ> 
ELSE WRITELNC’FILE “»PFILENAMEs’ EXISTS’ ) 7 
ENI»iinit? 


FUNCTION LOOKUF's 
{returns TRUE if filename Present FALSE if not? 
VÁR 
IOR$0,..155* 
BEGIN 
{$1-+ 
RESETCCATFILE»FN) $ 
ТОК: =ТОКЕЗИУЕ.Т $ 
CLOSE С САТЕТЬЕ ) + 


($I +> 

IF «ІОҚ-0) 
THEN LOORUF $ zTRUE 
EL.SE BEGIN 


|..ООКУР ? ZFALSEs 
IFCIORZZ10) THEN URITELNC^IORESULT FOR ^»FN»' IS “,ІТОБ); 
ЕМП, {else} 
ЕМІ {look} Listing 1 continued on page 414 


1: 
« VP? "THE ULTIMATE INVENTORY CONTROL SYSTEM 
^ for the TRS-80! 


Why the ultimate? Because it turns your Model 11 TRS-80 microcomputer into a powerful control system that keeps 
track of your inventory by both kind and class, so youcan tell not only how many jelly beans you've got, but how many of 
them are red and how many are black. And how many red jelly beans are big. And how many are small. And how much 
they cost. Better yet, if you consume your inventory by kit, just tell the system what'sin the kit. Then when you withdraw 
some kits, it automatically adjusts the inventory level for all the components in that kit. When the inventory gets down 
to a predetermined level, it even tells you it's time to order and where to order. And with the wide variety of reports it can 
supply, you keep track of costs, usage patterns, and a host of other variables. But best ofall, the system operates just like 
the manual inventory control system you're used to, so you don't have to learn a new way of doing things — its easy-to- 
follow self-teaching manual makes it a snap to run. 


The system requires a Model | TRS-80 with 64K memory, a 
132-column printer, and опе or two 8" floppy disk drives. Softstar Corp. 
Single diskette system with up to 950-item capacity ..... $385 36 Deville Drive. Selden. NY 11784 
Two diskette system with up to 2450-item capacity ..... $445 | 
Manual only (credited towards purchase price)......... $ 50 516-561-1891 
System comes ready to use. source —— is available, dealer inquiries invited. ""TRS-80 is a registered trademark Tandy Corporation 
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Listing 1 continued: 


РКОСЕТОКЕ WAITS 
BEGIN 
СОТОХҮ( 10,24); 
WRITEC'^FRESS 5РАСЕ BAR TO CONTINUE’ ) 3 
REAI!CCH) 
ENII? {wait} 


F"ROCEIURE МЕМСРМ STRING) ; 
КЕСІМ 
writelri( MEMORY AVAILABLE АТ РКОСЕШОКЕ *^,РМ,” = "'sMEMAUAIL)Ss 
ЕМІ, 


FROCEQURE GET.SYS.UOLCUAR VOL’ МОЦ ІП) $ 
{gets name of volume іг drive 4} 
UAR 
1».1% INTEGER? 
6Е5:5ТКІМСІ1612% 
AVAL $ UOL... 1T! s 
ПІК: NIRECTORY 
REGIN 
UNI TREAIC 4s0TROCO1]:2048%2) $ 
VOL -DIIRLOJ.IIR-VOL.NAMEs 


SPS$isCOPYCELANRS»1»7-LENGTHCUOL 2) $ 
AVOL =CONCATCVOL » SF ) 3 
ENII; (set _ sus ..vol> 


FROCEIURE REALIEXS3; 
(reads the file of rointers to the first occurrence of each letter in the alrh: 
UAR 
ПЕХЕТЬЕ + FILE OF INIIEXARRAYs 
ВЕСТМ 
КЕЗЕТСПЕХЕТЬЕ »sF FILENAME ) $ 
ПЕХКАТ { =DEXFILE”™ s 
ЕТС ПЕХЕТЬЕ ) $ 
CLOSE С ПЕХЕТЕЬЕ ) ; 
ЕМІП» (readdex} 


FROCEDURE ENTER.VOL_NAME * 
VAR 


SFS: VOL Ils Listing 1 continued on page 415 


Softbus*" brings the Apple's bus to your workbench to be conven- 
iently plugged into your breadboards. Don't let a drop of solder or 

coffee destroy your computer. With the coversecured and Softbus, 
your Apple issafe, protected andaccessibleforeasycircuit inter- 
facing. Softbus is the ideal, low cost design and interface tool 

for hobbyists, technicians and engineers. Write or give us a 
call for details. 


Suggested retail $80.00. 
Dealer inquines invited. 
Mail orders accepted. 


PASSPORT 


DESIGNS 


Marketing: 
"Appie is a registered trademark of Apple Computer, Inc. Box 21061 "Box 478, p" 
"*Softbus is a trademark of Passport Designs, Inc. Minneapolis. MN 55421 La Honda, CA94020 
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Listing 1 continued: 


BEGIN 
VOL. += ° 7у 
REFEAT 
WRITE CCHR(CCLEARSCREEN) 9)» 
WRITE C’ENTER NAME OF VOLUME TO BE КЕМОЧЕЙ ~= 7)% 
READLNCVOL. ) $ 
UNTIL (LENGTH (VOL ) 2-8) ; 
IF (РО5(7:7,У0120<2>0) THEN DELETE CVOL»FOS(’3’%sVOL)D91)5 
SPS ; =СОРУ (BLANKS s1%7-LENGTHCVOL) ) 7 
VOL =СОМСАТ (VOL » SFS) 7 
WURITELNCUOL »^:1*)s 
IRECS?z 
ЕМІ егег _м0о1.. гате } 


РКОСЕГОКЕ РКІМТ.ПАТЕ (REC ПАТЕ RECORD) у 

{rrints date to console or Printer? 

BEGIN 

WITH REC LO 

REGIN 
WRITECF I ПАУ: 35»,  — ) 5 
CASE MONTH OF 

WRITECFy Jari”) 

WRITE CFy “Feb?” ) 

URITE(F у Маг“ ) 
) 
) 
) 


P fX BM) = 


~ “Ws 
3 OO Ww oO 
m © +o e e 9e 99 ++ 9^ ++ со 


WRITE CFs Авг“ 
WRITE CPs “May 
WRITE CFs % Juri’ 
WRITE CFs Jul”) 
WRITE CFs Ам”); 
WRITE CFs “Ser’ ); 
+ WRITE (Еу “Oct ’ ) 7 
>; WRITE CFs Nov) 7 
2% WRITE CFs Пес”) 
ЕМІП» Ссасе> 
WRITE CF s’-’*sYEARS2:% 7%3)%; 
ЕМПу (with? 
ENIS XP rint.date? Listing 1 continued on page 416 


^ 
HET 
ч» “OP ‘ap “OP “EP c4 


= = pj us li: 


HEADERS 7-17vdc 


(etm 7 AN IS MEMOREX 


RIGHT ANGLE MOUNT | Heal oe 7 ж 
34 PIN HEADER 7098 @ 20 cm F1 D S S 
3M 3413-1003 $1.25 EA = АЕ өзе) орру 1 е 
40 PIN HEADER FLAT LEVER 


| ALPHA 51,50 EA HANDLE | 
50 PINHEADER MINI TOGGLE Lowest prices. WE WILL NOT 


ЗМ 3433—1002 $1.75 EA RATES BE UNDERSOLD!! Buy any 
40 PIN CONNECTOR ba 6 AMPS @ 125 V quantity 1-1000. Visa, Mastercharge 


==, эми» отоо each accepted. Call free (800)235-4137 
51.50 10 tor saso for prices and information. All 


Grime EACH Litronix FAL-4403 orders sent postage paid, 


COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH ke 
BUY, SELLORTRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14) pages. Classified ads аге 
only 10“ per word and are indexed for 
easy and fast location. Subscription: 
$10 а уеаг / 12 issues. Money back 
guarantee. Sampie copy, $1.50. 
COMAUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 

(305) 269-3211 

MasterCard ог VISA subscription orders only, 
call TOLL FREE 1-800-528-6050 Ex, 184. 


+ ! FLASHER 
LED 


22/44 EDGE CONMECTOR 
ТІМ SOLOERT AIL .356"x 200° 


Фанні rad bad сни 
wilh Бый ка flaghing илїї аа 1 
T1 15 package Б š š ps i > 
51,35 васп 10 ог $1250 шү $1. "y d A ‘| PACIFIC 
ас or B AE EXCHANGES 
ALL ELECTRONICS CORP. | oS 100 Foothill Blvd. | 
Y re olen Calli RS m UU SanLuis Obispo. CA 
са ngeles, ча ‚ Quantities Li Limited 9 | | 
(213) 380- 8000 : Mn Order $10.00 Fu ] ; de um "i 
Mon. - Fri. Saturday Snipping USA. 3 a c | 


aue TE 


9AM-5PM 10AM- 3PM: Calil Res. Add 6% 


Prompl Shipping 


SEND FOR FREE CATALOG 


LARGE QUANTITIES AVAILASLE 
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Listing I continued: 


РКОСЕГОКЕ РКІМТ.КІМПІРКІПЕ.КІМПЕҒІПЕ. ТҮРЕ); 
(егігіз file tyre to console or printer} 


ВЕСТМ 
CASE ҒТІЕ КІМІ OF 
XLITSK: ШКІТЕСР» “Bad block’ )s 
CODE? WRITECFs’Code file); 
TEXT: WRITECFs “Text file’); 
INFO: WRITE(XF»'Info file’)s 
DATA: WRITECFs Lata #11е’); 
GRAF ЧЕТТЕСЕ» бга? file’)s 
FOTO: WRITECFs’Foto file’ ) 
ENI? < caso $ 
ЕМ рга ге kird? 


FROCETILURE PRINT КЕСОВКО(САТІ1 + CATALOG_RECORD) $ 
<erints record to console or rrirnter? 


НЕСІН 
WITH Саті DO 
BEGIN 


ИКТТЕ (Е, ЕТЬЕ...МАМЕ › ^ “+418-LENGTH(FILE NAPE) ); 
АКІТЕСЕ УО МАМЕ» ^^ + 8-ЕМСТНСУОЦ МАМЕ) ) 7 
WRITECPsFILE_SIZE$ 4)» 
MRINTUDATECF ILE DATE) 9 
FPRINT.NINIOGFILE.NINIUSs 
IuURITELN(CF) $ 
ЕМІ» wi ti} 
ENIS {Print record} 


FPROCEQURE REALL МЕМ CATS 
{reads МКЕС records or to eof from МСАӘТЕТІЕ> 
VAR 
|I $RECNUMs 
BEGIN 
ізі sNREC : =O; 
ПЕТСМСАТЕТЬЕ) я 
WHILE (МОТ EQFCNCATFILE)) ПО 


REGIN 
NCATETI:sNCATFILE^s 
IF.CXONCATEIJ.UVOL МАМЕ = * ^2? 


THEN BEGIN 
МБЕС?-І-і» 
МТОТКЕС ; =МТОТКЕС+МВЕС; 
МҒІШЕЕМІ! TRUE $ 
СХІТ(КЕАП, МЕМ. Сат», 
ЕМІ Cif} Listing 1 continued on page 417 


OPEN МОМ.-ЕРІ. 10-8 SAT. 10-6 Tel.: (213) 880-4670 
COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES! ЗИК 


AMS ADVANCED MICRO SYSTEMS = 26188 ADAMOR ROAD • CALABASAS, СА. 91302 


ALL SYSTEMS ALLOW MULTI-USER, MULTI-TASTING, UPWARD EXPANDABILITY AND INCLUDE: FREE WARRANTY 
f ON PARTS & LABOR 
1. TELEVIDEO 912С 4. DECISION I BASIC UNIT ТМ Featuring 
| a. Z-BOA CPU 4-TO-6 MHZ. f. PROGRAMMABLE INTERRUPT CONTROLLER. 
“ L3 . E E “ g. " pre Ps 
2. ANADEX DP-9500 SERIES b, 3 SERIAL & 2 PARALLEL PORTS DIGITAL RESEARCH CP/M 2.2 O.S 
GRAPHIX PLUS PRINTER c. SUPERVISOR CONTROL IN H&S. h, MICROSOFT EXTENDED DISK BASIC. 
d. REAL TIME CLOCK. i. DISK CONTROLLER. 

3. 64K DYNAMIC RAM e. MEMORY MAP. i. DOCUMENTATION. 

5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS : 

a. 2xb 1/4" FLOPPY b. 2x8" FLOPPY c. 2х8” FLOPPY d. 8" FLOPPY e, 8" FLOPPY f. 8" FLOPPY 
(400K BYTES) (1M BYTES) (2M BYTES) 5 1/4" WINCHESTER 8" HARD DISK 14" HARD DISK 
FOR FOR FOR (6MB) FOR (11 MB)FOR (27 MB)FOR 

$5500. $5800. $6300. $7900. $8110. $9195. 


SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 
FOR DELIVERY. PRICE FOB CALABASAS, СА 91302. DECISION ! - TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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Listing 1 continued: 


IF (IzsNLREC) 
THEN REGIN 
МКЕС ; =I} 
NTOTRECS=NTOTREC+HI s 
ЕХІТСКЕА МЕН CAT) s 
ЕМП»<1Ғ> 
I*zItl? 
GET OCNCATFILE) # 
ЕМІ» {whi le? 
МКЕС:-І-і1; 
МТОТКЕС-МТОТКЕСЯМКЕС,; 
МЕТІ.ЕЕМІ -ТЕОЕ) 
ЕМІ» tnreadcat} 


FROCEDURE READ OLD САТ; 
“reads OREC records ог to eof from OCATFILE} 


VAR 
IS RECNUMS 
BEGIN 
T3i1%OREC3=03 
GETCQOCATFILE ) $ 
WHILE (МОТ EQFCOCATFILE)) LO 
БЕСІМ 
ОСАТГІ1-ОСАТЕПГЕТ; 
IF (COCATEIJ.UQL МАМЕ” II 
THEN БЕСІМ 
ОКЕС: =Т-1; 
OTOTREC $s = ОТОТКЕС+ОКЕС 
ОЕШ. ЕЕМІ =TRUE # 
EXIT(OREAD.QLINXL.CAT):s 
ENI 5 ( 1f > 
IF (I=OLREC) 
THEN БЕСІМ 
ОКЕС: =Т; 
ОТОТКЕ!: $ =ОТОТКЕС+Ту 
EXIT(IOREATDL.OLIL.CAT):s; 
ЕМІ» {if} 
Ts=I+13 
GETCOCATFILE) я 
ЕМІ» {while} 
OREC$=I-13 
OTOTREC $ =OTOTREC+OREC $ 
OFILEENI?-2TRUEs: 
ЕМІ <теаасаһ> 


Listing 1 continued on page 418 


Data 


Acquisition 
and Control 
for the 
TRS-80* 


Eight protected analog inputs 

0-5 Мас 8+ 1 bits 

Eight protected digital inputs 
Eight optoisolated digital outputs 
Two joystick ports 


Up to 4000 bytes/second A/D. 
Interrupt-driven software. 
Detailed applications manual for: 


e HOME SECURITY — 
burglary, fire 

e ENERGY MONITOR — 
fuel use, etc. 

e WEATHER STATION — 
temperature, solar 

e APPLIANCE CONTROL — 
lights, alarms 


e GRAPHICS & GAMES — 
software included 


The STARBUCK-8882 is fully 
compatible with any Model | 
Level Il TRS-80. Installation takes 
less than a minute. Suitable for 
home and laboratory, the 
STARBUCK-8882 can also be 
used with the optional joysticks 
for graphics & games. With the 
TRS-80 expansion interface, the 
STARBUCK-8882 can also be ` 
operated off the interrupt clock, 
acquiring and storing data 
without interfering in any way 
with normal TRS-80 operation. 
The software package allows you 
to take data while simultaneously 
using the TRS-80 for any 

other purpose! 


STARBUCK-8882: Includes case, 
power supply, connector cable, 
extra expansion card edge, 
complete software package, and 
detailed applications manual. 


Assembled 
and Tested $180.00 ppd. 


Manuals &documentation 
only $ 4.00 ppd. 


To order, write: 


STARBUCK DATA CO. 


РО. Box 24, Newton, MA 02162 


Massachusetts residents add 5% sales tax. 


*TRS-80 is a trademark of Tandy Corp. 
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Listing 1 continued: 


FROCEIURE WRITECATs 
{writes NREC records to NCATFILE} 


VAR 
1 RECNUMS 
REGIN 
IF (NTOTREC=0) THEN WITH МСАТЕОЈ do 
BEGIN 
VOL..NAME += “ ^$ 
ЕТЬ.Е...МАМЕ = ‘3 
FILE КІМІ:-ОМТҮРЕП» 
ЕТЬЕ...ПАТЕ «MONTHS =0; 
ЕТЕ DATE, ПАУ; =0; 
ЕТЬЕ..ПАТЕ +, УЕЙК ; =О; 
FILE.SIZE?:20; 
МСАТЕТЬЕ” $ =МСАТЕОЗ; 
FUTONCATF ILE» $ 
ENTIS 
FOR Is=1 TO NREC ПО 
BEGIN 
NCATF ILE” NCATEIJs 
FUTONCATF ILE) ; 
ӘКІТЕ(“, 79; 
ЕМГ? 
МКІТЕІ М; 


МТОТКЕС { =МТОТКЕС+МКЕС $ 
МАКЕ С + = Q ў 
ІР DONE THEN CLOSE CNCATFILEsLOCK) $ 
ЕМГ» C{writecat? 
FROCENURE DISFLAYs 
{writes the entire MASTCAT.IIAT file to the console} 
VAR 
1 РЕСМУМ У; 
КЕСІМ 
REWRITE CF» “CONSOLE $  ) $ 
ТЕ € LOOKUP CNFILENAME) ) 
THEN BEGIN 
NREC3=03 
RESETCNCATFILE У МЕТЕЕМАМЕ ) 5 
REFEAT 
REAIL.NEU..CATs 
FOR Т:=1 TO NREC IQ FRINT.RECORI(ONCATEIJ)Ss 
UNTIL NFILEENI!s 
Listing 1 continued on page 419 


Bower-Stewart & Associates SOFTWARE AND HARDWARE DESIGN 
$GOLD DISK$ CP/M® Compatible 2-80 Software 


Available for all 8-5” SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5” double density Superbrain® 


Un-can your canned software! Great looking letters & reports! 

2-80 Disassembler Feel couped up with your E-Z Text A unique word processor organized 
$ 1 75 а canned software? Our 2-80 Disassembler $50 а around user-created text files, embellished 

ppd recreates assembly language source files from ppd with simple control commands, which supports 
absolute code enabling users to easily tailor such 'BIG GUYS' features as Automatic Foot- 
programs to meet their specific needs. The noting, Table Spacing, Heading, Paging, Left 
- Preconditioner works with the Disassembler to & Right Margins, Proportional Spacing and 
decode ASCIl. MORE. at a ‘LITTLE СОУ’ price tag. 


Credit cards: Immediate se vice, free 24 hr phone - we will 
credit invoice. Checks. M.O.'s: Ten workday hold СА. res: Add tax. | 


"OW State system & controller. Allow time tor surface mail. 
k - ) Trademarks: Digital Research. Radio Shack. Intertec. 


POST OFFICE BOX 1389 HAWTHORNE, CALIFORNIA 90250 213 / 676-5055 
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Listing 1 continued: 


CLOSE СМСАТЕТЬЕ ) ; 
WAITS 
END-(theri+ 
ELSE WRITELNCNFILENAMEs’ NOT РКЕСЅЕМТ“ ) 7 
WRITELNC’MASTCAT CONTAINS ”»ЭМТОТБЕС»” RECORDS’ ) 7 
CLOSE CF) $ 
WAIT? 
ENI*idismrlas > 


РКОСЕПИКЕ BACKUF y 
«<сопрагев file names and rerorts files without backur? 
VAR 
FASS »UNBACK 3 ВООБЕЙМУ 
М: КЕСМОМ У 
BEGIN 
FASS3=FALSEsUNBACK $=FALSEs$ 
REWRITE (Ру CONSOLES”) 
IF € LOONUF (NF ILENAME)) 
THEN BEGIN 
URITECCHRCCLEARSCREEN)2)5 
URITELNC^THE FOLLOWING FILES ARE NOT BACKED ОР”); 
RESETCNCATFILE»NFILENAME) у 
REFEAT 
IF (FASS ANI! UNRACh) 
THEN IF (NCATCOIJ.FILE_NAME<=NCATC11.F ILE МАМЕ) 
THEN РКІМТ..КЕСОКП(МСАТГО29» 
REALII..NEU..CñT ғ 
FOR Місі TO NREC-1 LO 
IF С СМСАТЕМЭ.ЕТЬЕ_.МАМЕ <> NCATEN-1J.FILE.NAME) АМП 
(NCATENJ.FILE.NAME <> NCATCN+13.F ILE NAME) ) 
THEN FRINT..RECORDCNCATCN I) $ 
FASS$zTRUEs 
IF (NCATENRECJ.FILE.NAME <> NCATENREC-1J.FILE.NÓME) 
THEN UNBACK 3=TRUE $ 
NCATCLOI3=NCATCNRECIs 
IF (NFILEEND АМП UNBACK) THEN PRINT RECORDICNCATCNREC I) у 
UNTIL МЕП,ЕЕМІ» 
CLOSE CNCATFILE) $ 
ЕМП{ i f 
ELSE WRITELNONFILENAME»^ NOT РКЕЗЕМТ ”) $ 
CLOSE СЁ’); 
WAITS 
END’ (hackur} 


Listing 1 continued on page 420 


UCSD p-System* for the ІМТЕ?ТЕС SUPERBRAIN® | 


With UCSD Pascal*, FORTRAN, and BASIC VERSION IV.0 


UCSD p-System includes: operating system, editor, filer, library, 
280 assembler, and documentation. 


with Pascal $ 600 


with FORTRAN 600 
with BASIC 500 


THE DATALEX COMPANY 


1431 Tweifth Avenue, San Francisco, CA 94122 “UCSD p-System ond UCSD Разса! are trademarks ofthe 
Telephone: (415) 665-4467 Regents ofthe University of California 


®Trademark of Intertec Data Systems 
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Listing 1 continued: 


FROCERURE ОРПАТЕ» 


VAR 


ICAT + ARRAY LIHIR.SIZEJ OF CATALOG_RECORDs 
RN: RECNUM; 


PROCEDURE RENAME b (chanses name of MASTCAT.IIATA to ВАСКСАТ, пата? 


ЧАК 


I: INTEGER? 
SP"StSTRINGE161s; 
VOL s AVOL. $ UOL ТП; 
NIRS DIRECTORY s 


REGIN 


ОМІТКЕАШ СЭ, ПТРЕОЗ, 2048,2) 7 
VOL -“ПІКГОЛЬПІК. ЧО МАМЕ» 
SP"SizCOFYCHELANRS»1»7-LENGTH(CUOL ) ) 7 
AVOL $ :CONCATCUOL , 5Р5) 7 
FOR Т =] TO DNIRCOJ,NUM_LOFLFILES DO 
WITH DIRLIJ ПО 
IF СОК РІЕ МАМЕ = * МАСТСАТ . IATA”) 
THEN HIR- FILE .NAME:= ВАСКСАТ , IATA” у 
UNITWRITE (5, ПІКСОЈ»у 2048,2) 7 


ЕМІ rename? 


PROCEDURE УКТТЕПЕХ; 


{urites a file of rointers to the first occurrence of each letter in the alrh: 
VAR 


ПЕХҒПЕ + FILE OF ТМПЕХАККАУУ 


BEGIN 


REWRITE CQEXFILE »PFILENAME ) у 
ПЕХЕТЕЕ^ $=DEXRAY » 

FUT СПЕХЕТЬЕ ) $ 

CLOSE СПЕХЕТЬЕЕ у ОСК) 7 


ENUS {writedex? 


FROCEDURE SORT? 
(sorte the directory file in al=habetical order? 
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VATS 


LI RECNUMs 
BUF CATALOG RECORD Я {holds record during exchange} 
FLAG’ BOOLEAN? {FALSE if an exchange made during Fass> 


Listing 1 continued on page 421 


Heath?/Zenith Information Bargain 


Send $1.00 and receive $9.50 worth of information that will make owning a Heath? or 
Zenith eomputer system even better. First, Buss: The Independent Néwsletter of Heath Co. 


Computers will send you a copy of Revision 3 of the Buss Directory. Published in late 


February with a cover price of $7.50, this revision contains listings of over 100 independent 


suppliers of hardware and software compatible with Heath? or Zenith systems. 

Read continuing coverage of products from independent suppliers in the Buss newsletter 
that you will also receive. Each issue has new product innovations that could save you a lot 
of money. You will also see the candid reports from owners as they evaluate the Heath® or 
Zenith products. Buss has over 3,500 subscribers and enough information to be published every 
three weeks. The cover price of Buss is $2.00. A subscription for 18 issues (about one year) 
is $25 ($35 overseas airmail), ° 

Take advantage of this special bargain and receive the Buss Directory, Revision 3 and 
an issue of the Buss newsletter. Just send one dollar to Buss, 325-B Pennsylvania Ave., 5.Е., 
Washington, DC 20003, 202/544-0900. Offer good only while supplies last. 
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Listing 1 continued: 


BEGIN 
WRITELN‘ “SORTING 
КЕРЕЙТ 

FLAGS =TRUE у 
FOR I:-DREC DOWNTO 
IF 


“sDRECs’ КЕСОБП$ ) 7 


ғ; 


же 


ПО 
C(CIICATEIJ.FILE.NAME 
BEGIN {exchange routine} 
BUF S=DCATC IIs 
ПСӘТГІ1 -Л-ПСАТГІ-12% 
ШСАТСТ-12 4 = БОЕ » 
FLAGS FALSE; 
ЕМІ» C LT 
ШЕТТЕС”.7)% 
UNTIL FLAG? 
WRITELNS 
WRITELN “TONE SORTING’ ) 5 
ENT $s C Sort i 


FPIOCEPDPUFRE GETOIRs 
{reans directors of 
UAR 
DIRXS DIRECTORY» 
UNITNUMs 1: INTEGERS 
СНВУЕ 2 chars 
VOL YOL.. Y Ti $ 
GFS+STRINGC[T167 F 
ELOCRS.USEI:0..9885* 


update volume and Puts it in 


КЕСТІМ 
BLOCKS..USED 4 =10% 
ПКЕС-О» 
MEM(C^GETDIR'/)5; 
rereat, 
WRITE C’Enter 
READLNCUNTTNUM) » 


WRITELN 
until unitnum in С 4 +. 5 3; 
ОМТТАЕАПСУМТТМИМ I ПТКХЕО], 2048,2); 
IF IORESULT «2 0 
THEN 
КЕСІМ 


WURITELN(GC^Unit mot online’ ) 3 
EXITCCATALOG) + 
ENII’ 


The Soundchaser' computer music system transforms 
the Apple Г” into an expandabie, professional quality, 
polyphonic keyboard synthesizer and sequencer. Sound- 
chasers music modules include a 4 octave keyboard 
housed in an attractively finished wood cabinet com- 
plete with polyphonic interface card, connector and 
control software. The synthesizer voice card provides 


a. Explore Soundchaser's musical 


Keyboard: $650.00, 
Write or cail for details. 
Dealer inquiries invited. 

(415) 747-0614 


"Soundchaser is a trademark of Passport Designs, Inc. 
* Apple is a registered trademark of Apple Computer, Inc. 


Circle 318 on inquiry card. 


z DCATCI-11.F ILE NAME) 


unit гитһег for required directory --> 


Play the sounds at your fingertips. 


3 Synthesizer voice card: $350.00. 


THEN 


САТУ 


{assumes duplicate directories} 


Zi 


{read directory into arras ПІР 


Listing 1 continued on page 422 


Bring the computer to your senses 


3 analog/digital hybrid, studio quality programmable 
synthesizers. Each synthesizer consists of a wide range, 
waveform select oscillator, digitally controlled 24 dB/ 
octave, low pass resonant filter, user definable LFO, fully 
programmable envelope generators, and a digitally 
controlled amplifier. System software includes a 4 chan- ` 
nel sequencer which supports up to 12 synthesizers! 


horizons. 


PASSPORT 
DESIGNS 


Неаадаиапегѕ: 


Marketing: 
Box 21061, Box 4/8, 
Minneapolis, MN 55421 La Honda, CA 94020 
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Listing 1 continued: 


UOL $ =DIRXCO].0IR_VOL_NAME > | 
SFS3$=COFYCBLANKSs1s7-LENGTHCVOL))s {rut VOL in consistent format} 
МО. 5 =CONCAT (VOL ,SF'S) 7 
FOR Тісі TO HIRXLOJ.NUM.OF.FILES LO {move directors to ПСАТ} 
BEGIN 
WITH ПІКХГІ1 ПО 
BEGIN 
TF LENGTHCOIR FILE NAME ) O 
THEN 
REGIN 
RECS =ПКЕС+1 $ 
WITH ПСАТГПКЕСІ ПО 
BEGIN 
U01...NAME ? =VOL $ 
FILE..NAÓME$zIIR.FILE.NAMEs 
SFS3=COPY CBLANKSs1,15-LENGTH(FILE_NAME ) ); 
FILE. NAME $=CONCAT  CFILE МАМЕ SFS)? 
FILE.KINI?-IIR.FILE.RKINISs 
FILE_DATE’=DIR.FILE_DATE s 
PILE SIZE’ =LAST.BLOCK-FIRST_BLOCKs 
BI.OCKS..USEI!? =BLOCKS_USED+FILE_SIZE 3 
ЕМІ Cwi th? 
ENII Cif lensth? 
ЕМГ» {with dirx? 
ЕМІП {ford 
fecreate entry with name FREE.SFACE containing the unused srace оп the volune} 
REO ‹ =QRECHI 9 
WITH OUCATCURECI DCO Listing 1 continued on page 423 


Atlast--the [DYNA TYPER || SPECIAL SALE PRICES 


TYPEWRITER INTERFACE! NorthStar’ ie SALE 


A HORIZON-2D-64K 4195 3230 
HORIZON-2Q-64K 4495 3425 
HRZ DOS 52 29 10 
№ T-SHIRTS SM L XL 8 5 
*NEW* HRAM-32 599 475 
*NEW* HRAM-48 849 700 
*NEW* HRAM-64 1099 875 
“МЕМ” Н510/4 4 pt. ИО board 359 300 


DP-9500/01 1650 1300 
DP-9000/01 1550 1200 


Anacex  MX-80 645 525 
EPSON мх-70 449 400 


Special Sale Prices valid through 6/15. Most items available for immediate delivery. 
TERMS: prepayment, VISA/MC. Prices includes 3% cash discount. 


Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 


DYNATYPER - Rochester Data’s patented* Computer/Typewriter 
Interface is the industry standard for typewriter output. 


@ 2 minutes to initially install and 5 seconds to remove or replace. 


Ф You do not have to modify your typewriter. All factory war- 
ranties and maintenance agreements on your typewriter will be 


honored. 

@ Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1) and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes and the kit 
(17 plungers) is available for a nominal fee. 


RS-232 with BASIC 
available NOW for $699 


@ Delivery: Stock to two weeks. Price $499 for complete system. 
F.O.B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 716-244-7804 


Dynatyper is a registered trademark of Rochester Data incorporated 


3000 Winton Road South, Rochester, N.Y. 14623 


PRICES INCLUDE TESTING AND 48 HR. 
BURN-IN BEFORE SHIPMENT 


FREE! All New 64 Page Discount Catalog 
Circle Reader Service Number. 


Box 4011 

Arlington, VA 22209 
c. ( : 703/522-6692 

Wholesale 


"Horizon" and the North Star logo are registered trademarks or trademarks of 
North Star Computers. Inc. 
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Listing 1 continued; 

BEGIN 
VAL. МАМЕ з ZUOL $ 
ҒІШЕ. МАМЕ += “FREE, SFACE “s 
GFS S=CORY CBLANKSs1215-LENGTHCFILE NAME) ) 3 
ЕТЦШЕ.МӘМЕ $ =CONCAT CF ILE NAME SFS)? 
ЕТЬ.Е..КТМИ: =INFOs 
PELE ATES =lTRXCO1,.LAST.BROOT + 
F TL. SIZE =DTIRXFOJ1J, ТОТАШ BLOCKS~-BLOCKS_ USED s 

ENDIS Twit? 

ЕМІ» (getdir? 


PROCEDURE SETIEX $ 
Cif first occurance of file name with ПЕХ as first letter then 
rut record number in IEXRAY and increment DEX} 
BEGIN 
TF NCATLNRECJI.FILE.NAMEL1J >= DEX 
{have we reached or exceeded the next index? 
THEN КЕСІМ 
IF NCATCNRECI,FILEL-NAMECLI] > DEX 
THEN REFEAT {fills dexrays to the next valid index 
ПЕХКАТЕПЕХ 7 $ ч0» 
ТЕ DEX-'Z' THEN ЕХТТСЗЕТИЕХ ) $; 
ПЕХ =5 ЧСС СПЕХ) я 
UNTIL (NCATLNRECI.FILE.NAMEL1J = ПЕХ); 
ПЕХКАУЕПЕХ 1; =NTOTREC+NREC $ 
TF NEX-'Z' THEN EXIT(GSETIIEX)Ss 
DEX:-SICCOIEX)S 
ENDS LT 
ЕМІ У тве 


"НОСЕТШЕЕ MERGE $ 
merges ПГАТ with OCAT to form NCAT} 
чек 

ХәҮ»2і1.. 33% 

CONTINUE: BOOLEAN S 

OTe A I RECNLM S 

REGIEN 
МЕХ AS gy {set first match char for index at “ñ > 
ОО КЕС $ 
ПРЕСС; =1 9 
кімі $ 
«КЕМОУ is true if volume to be deleted} 
TF (МОТ КЕМОУ) THEN VOL $ ZIICATE1:1« VOL NAME 5 
{QREC+1 15 1 more than the number of files in ICAT? 
WHILE (D < DREC+1) DO 
BEGIN 
WITH ПСАТІГІГІ nO 
BEGIN Cwi ti 
IF (FILE NAME < QCATLCORECI.FILE.NAME 2?) 
THEN Хіл10 
ELSE TF CFILE.NAME = ОСАТГОКЕСЛЬҒТ,Е. МАМЕ) 
THEN Хішо0 
ELSE X$35305» 


ІР (УС. МАМЕ < QOCATLORECJI«UVOL NAME) 
THEN Ys=1 
ELSE IF (UOL.NAME = ОСАТЕОКЕС І, УО. МАМЕ) 
THEN Y¥3=2 
ELSE Үз:ш3ҙ 


Z+=X+Y;r 
TF ((ОКЕС-0О) ог С(ОКЕС>0)) THEN 2:=11; Listing 1 continued on page 424 
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Listing 1 continued: 


CASE Z OF 
11,12,13,21 t BEGIN {add record to NCAT from OCAT? 
МКЕС $ =МКЕС+1 $ 
NCATLNRECJ?zICATLLDJs 
U=’ {increment I 
МКІТЕС”АПП ‘yNCATCNRECI.FILE.NAME 318) + 
URITELNIONCATENRECJ.UOL..NAME?10) 
ЕМІ» 
Kx + BEGIN {add record to NCAT from ПСАТ> 
NREC t=:NREC+1 $ 
NCATLENRECZI$sII(CATEIJs 
QREC$=ORECH+1 > {increment OREC} 
ПТ {increment IiI} 
ЕМІ) 
23У51,35 $ BEGIN {add record to NCAT from OCAT? 
NREC3=NRECH+1 $ 
NCATLNRECJ $ =ОСАТГОКЕС Л 
OREC’ xOREC-4T 1 $ {increment OREC} 
ЕМІ? 
32 ‹ BEGIN {do not add record to NCAT? 


WRITEC ‘DELETE ’sQCATCORECI.FILE_NAME318) » 
WRITELNCOCATCORECI.VOL_NAME $ 10); 


ОКЕС : =ОКЕС+1.; {increment OREC} 
ENII’ 
ENII; {case of 7} 
SETIEXSs check roniter index} 
ENIS {with} 
IF (NREC=NLREC) THEN URITECATSs XNLREC is the max arras size} 


ТЕ ((ОБЕС>ОГКЕС) АМП (МОТ OFILEEND)) Cif sou are out of OCAT set some more} 
THEN BEGIN 
READ_OLIt_CAT + 


і-ОКЕС» 
ОКЕС: =1; 
ENDs {if> 
ENI yXuhile> {NCAT is em=tu> 
REFEAT {get whats left of OCAT? 
CONTINUE? =FALSE + 


ІР СОКЕС =.=0 
THEN FOR OO?zOREC ТО O 10 
IF XOCATLOOJ.UOL.NAME “> VOL) 
THEN BEGIN 
NREC 3S =NRECH+1 $ 
МСАТЕМКЕС ЈО : =ОСАТГОО 7; 
IF (NREC=NLREC) THEN WRITECATs 
SETIIEX + 
ENTI< then} 
ELSE BEGIN 
WRITEC “DELETE '^sOCATLOOJ.FILE.NAME?18)5 
WRITELNCOCATCOO].,VOLUNAME 10) 
ENLI’ {else} 


IF (МОТ OFILEEND) THEN BEGIN {if you are out of OCAT set some more} 
REALI. .OLIL.CATs 
0%-ОБКЕС» 
ОКЕС; =1 9 
CONTINUE $ = ТКОЕ + 
ENI Cif} 


UNTIL (МОТ CONTINUE) » 
IF (IEX <"° 2") 
THEN FOR СН:-ПЕХ ТО 727 ПО DEXRAYCCHIJ; =ПЕХРАУТГРКЕЙСПЕХ ) J]? Listing 1 continued on page 425 
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Listing I continued: 


NONE + = TRUE $ 
WRITECAT 
WRITEDE Xs 
ENI $ {match} 


REGINTurdate?} 
ЧЗЕМЕТТЕ(Е», “CONSOLE $ ) 7 
IF LOOKUF (OF ILENAME ) 


THEN BEGIN 
RESET COCATFILE»sOFILENAME ) 5 
CLOSE COCATFILE »FURGE ) s {remove old ВАСКСАТ> 
ЕМІП» Cif} 
RENAME я | {МАЗТСАТ --> васксат> 
IF (NOT REMOU) 
THEN BEGIN 
GETIIRSs 
SORTS 
FOR RN$-1 TO DREC ПО PRINT.RECORI (GICATERN23) 5 
ЕМІП» X i f + 
IF LOORUF СОЕ ILENAME ) 
THEN BEGIN 


КЕСЕТ СОСАТЕІ Е», OFILENAME) $ 
REALI. OLI.CATs 
ЕМІ<1Ғ> 
ELSE ОКЕС $ =0$ 
КЕМЕТТЕСМСАТЕІ Е у МЕТЕ ЕМАМЕ) 3 
NREC $03 
MERGE y 
CLOSE COCATFILE) $ 
CLOSE CF) $ 
WNITELNC^EACNCAT CONTAINS ”Э,ОТОТКЕС»” RECORDS’ ) $ 
WRITELNC^MASTCAT CONTAINS “’sNTOTREC?’ RECORDS’ ) $ 
CLOSE (NCATFILEsLOCK) $ 
WAITS 
END $ Curdate} 


FROCENURE SEARCH; 
VAIS 

STOF *+FOUNDB: BOOLEAN 
TARI” TAR2: CHAR? 
STARTS INTEGERS 
WILDCARDS O..143 

CAT CATALOG..RECORD $ 
TARGET SFS STRINGS 


FROCEIURE LONGSEARCH; 
Ceearch used when alrehabetical rointer cannot he used + 


VAR 
NSRECNUMs 


BEGIN 

DELETE CTARGETs191)3 {remove wildcard char? 
writeln(TARGET) $ 
REFEAT 

READ. NEW CAT; | 

FOR N3=1 TO NREC ПО IF FOSCTARGET»NCATENJ;.FILE.NAME) <> O 

THEN FRINT..RECORII CNCATEN23) 5 

UNTIL €(NFILEENI! $ 
CLOSE (GNCATF ILE)5 
WAITS Listing 1 continued on page 426 
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Listing 1 continued: 


CLOSE CF) у 
ЕХІТ(СбЕАЕСН) 
ЕМІП» < 1 огчѕеагсһ+} 


FROCEIURE SEARCH..FOR.UOLUME $ 


VAR 
BLKS+SFS1STRINGL71;/ 
М: КЕСМИМ; 
BEGIN 
BLKS3=/ ^g 


IIELETECTARGET»FOSC^$^sTARGET2 1) 7 
SFS3=COFY (BLKS*1*7-LENGTH( TARGET) ) $ 
TARGET 2=CONCAT( TARGET? SFS) 3 
writeln( TARGET) $ 
КЕРЕАТ 

REAL _NEU САТ» 

FOR М:=1 TO МКЕС 0 

IF (NCATLNJ.UOL.NAMEZTARGET) THEN РКТМТ_КЕСОКП с МСАТЕМЗ); 
UNTIL СМЕТЬЕЕМИ); 
CLOSE (NCATFILE) $ 
WAIT» 
CLOSE (Е) $ 
EXITOSEARCH) 
ЕМИ <уѕеагсһ} 


REGIN(Csearch} 

STOF ? =FALSE sFOUNIIS =F АСЕ; 
REF EAT 

МЕІТЕ(”ЕМТЕК NAME OF FILE TO ВЕ FOUNII--= 79% 

REAILN( TARGET ) $ 

ТЕХ. ЕМСТНСТАКСЕТ) 516) THEN URITELN( NAME TOO LONG ^); 
UNTIL (LENGTH (TARGET) ==16) > 
IF (Р05(7:<”»ТАКОбЕТҘ)-і) (72% sends outrut to Printer? 

THEN BEGIN 
ПЕЕТЕСТАКСЕТ 1,1) 5 
REWRITE (Р, “PRINTERS * ) 7 
ENII if? 
ELSE REWRITE CFs “CONSOLE $ “9; 

RESET CNCATF ILE» NFILENAME) $ 
IF (FOSC? TARGET) X70) THEN SEARCH FOR VOLUME $ 
WILICARG3=F0S¢(’=’yTARGET)» 
IF (WILDCARD = 1) THEN LONGSEARCHs 
IF (WILDCARD > 1) THEN TARGET? =COFYCTARGET:s1*WILIICARII-1) $ 
TARIS=TARGETC1I Is {TAR1 used to get Foiriter from IEXRAY 
IF (WILICARI <> 2) XTAR2 used to end search} 


THEN TAR2?zTARGETL21J 
ELSE TAR2:= z“; 
IF (TAR1 < 8°) 
THEN START? 
ELSE IF (TAR1 > 777) 
THEN START?zIEXRAYL'Z'J 
ELSE START$zIEXRAYLTAR13; 
SEERCNCATF ILE» START) $ 
GET (NCATF ILE) $ 
REFEAT 
CAT?zNCATFILE^; 
IF ((UILICARI = O) АМИ (FOS(TARGETyCAT,FILE NAME) = 1)) 
ТНЕМ ВЕСТМ 
 FRINT.RECORI(CCAT)s 
FOUND: TRUE» 
ЕМІ% Listing I continued on page 427 
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Listing 1 continued: 


IF ((МППСАНП > 1) AND CFOSCTARGET»CAT.FILE_NAME) >= 1)) 
THEN ВЕСТМ 
FRINTW..RECORINC CAT) $ 
ҒООМП: TRUE; 
ENII’ 


IF ((CAT,FILE_NAMEL1J > ТАКТ ) OR (CAT,FILE_NAMEL2J > TAR2)) 
THEN STOFS=TRUE$ 
GETCNCATFILE)» 
UNTIL (STOF OR EOF CNCATFILE))3 
IF (NOT FOUNI) THEN WRITELN(“ FILE ^ TARGET?’ NOT FOUNI!’ ) $ 
CLOSE (NCATF ILE) $ 
CLOSE CF) 5 
WAIT 
ENI!» SEARCH» 


BEGIN {main} 
IF ((МОТ ( ООКОР(МЕТТЕМАМЕ)) OR (NOT LOOKUP CPFILENAME))) THEN INITIALIZE? 
GET.SYS_VOL(SYSTEMVOLUME ) $ {record system volume name for rebooting} 
IILREC ; =MAXREC s OLREC$ =MAXREC sNLREC $3 =МАХКЕС $ 
READ IIE X $ {load the rointer array? 
REFEAT 
REMOV$=FALSE ў МЕТЕЕЕМИ 3 =FALSEs ОРТЕЕЕМИ 3 =FALSE ; ПОМЕ ; =FALSE 3 
МКЕС ; =О;ОКЕС ; =О;ПКЕС; -О? 
МТОТКЕС ; =О;ОТОТЕЕС:; =03 
VOL. = $ 
КЕРЕАТ 
WRITE (CCHR(CLEARSCREEN) ) 7 
MEM( MAIN’)? 


WRITEC CATALOG --> Search П)ісрізч Byackur Udedate Remove Quit’) 
REAL (КЕУВОЙЕЙ,СН ) ; 
WRITELNs 

UNTIL (СН IN ЕСК угу Ву Ьул улус рс Пед “0”, ’A’d)3 

CASE CH OF 


“09,74” $ UFTIATES 
757,76” 1 SEARCH; 
П/,”а” 3 DISPLAY: 


БЕСІМ 


КЕМОУ: =TRUE 3 
ENTER.UOL. МАМЕ 
UFTIIATE 

ENII {case of К} 


` 
` 
м 
` 
=j 
ЬЯ 
ae 


"Bat БАСКОР» 


КЕРЕАТ 
GET.SYS_VOL (TEST) > 
IF (TEST=SYSTEMVOLUME ) 
THEN EXIT(CCATALOG) 
ELSE WRITELNC'^ INSERT SYSTEM DISK АМП FRESS RETURN’ ) 3 
REñLIL.N( CH) 
UNTIL CHs'P's 


“Пе, “а” 


++ 


ENI $ {case} 
UNTIL (CH IN E'Q^»*'o*12)5 
ЕМІ, 
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BYTE's Bits 


Market Report 
for Software Writers 


The 1981 Software Writers 
Market lists more than 1800 
firms that will market and 
distribute programs devel- 
oped by independent soft- 
ware writers. The report out- 
lines the usual procedures 
you must take to contact one 
of these firms with informa- 
tion about a program. If a 
firm deems that a program 
has market potential, it will 
enter into an agreement with 
you, market the software, 
and either pay you a royalty 
based on sales or buy the 
rights to the program for ex- 
clusive use. 

The 1981 Software Writers 
Market provides addresses 
and telephone numbers of 
key contact people in service 
bureaus, hardware manufac- 


turers, mail-order distri- 
butors, book publishers, 
computer magazines, con- 
sulting companies, and more 
than 1500 retail computer 
stores. It explains how com- 
panies market software, what 
kinds of software they seek, 
how you are dealt with, 
royalty rates, and contract 
details. The price for The 
1981 Software Writers 
Market is $45 (with updates 
offered). 

For complete details, con- 
tact Kem Publications, 190 
Duck Hill Rd, Duxbury MA 
02332, (617) 934-0445. 


Computer Literacy 
Kits for Schools 


More than 700 Apple 
dealers in the US and Canada 
are participating in the Apple 


Seed program, which pro- 
vides qualifying elementary 
and high school students with 
computer-course materials. 
Under the program, Apple 
Computer will donate a $500 
bonus kit of course materials 
to junior and senior high 
schools which qualify as 
”start-up” schools and which 
buy a 32 K-byte Apple com- 
puter with at least one disk 
drive. Schools that are in- 
itiating computer education 
curricula and schools that are 
expanding ongoing computer 
education programs with ad- 
ditional Apple systems are 
welcomed under the plan. 
The Apple Seed kit con- 
tains a computer-literacy pro- 
gram for teachers and a 
course for students, including 
tutorial materials in BASIC 
for classes with up to 25 
students. Books on micro- 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 


Apple, Cromemco 


and Computer Corporation of America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


Computers. 


13A Allegheny Avenue, Towson, MD 21204 — 
9330 Georgia Avenue, Silver Spring, MD 20910 — 


өөөөөөөөөөө 
г dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 


or Call (301) 268-5801 


(301) 296-0520 
(301) 588-3748 


Career Opportunities Available * An Equal Opportunity Employer 
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Circle 94 on inquiry card. 


computers and systems, com- 
puter components for infor- 
mational purposes, computer 
literacy programs, an Apple- 
soft BASIC tutorial, and an 
educational-software  direc- 
tory are incorporated within 
the course materials. Systems 
must be purchased from an 
authorized Apple dealer 
before July 31, 1981. The of- 
fer is limited to one set of 
materials per school. 

For complete details on the 


Apple Seed computer- 
literacy program, contact 
Apple Computer, 10260 


Bandley Dr, Cupertino CA 
95014. 


New Network System 


The COMNET network 
links customers' terminals or 
computers nationwide in a 
24-hour store-and-forward 
message service. Messages 
are sent to domestic or inter- 
national Telex numbers, or 
by Mailgram. Data bases, 
wire-service news bulletins, 
financial reports, a section 
for technical questions, and 
classified ads are available. 

Normal access to COM- 
NET is via a 300 bps asyn- 
chronous ASCII terminal, us- 
ing TYMNET. The basic 
monthly fee is $10, with in- 
cremental charges for various 
services. 

To subscribe to COMNET, 
you must normally have a 
Visa or a MasterCard ac- 
count although other credit 
arrangements сап be 
negotiated. For details on op- 
tions and service fees, contact 
Cantlin Communications, 
11532 Poes St, Anaheim CA 
92804, (714) 530-6693. m 


AIM 65. The professional's 
microcomputer. | 


te 
Т 
Ж у еам. 


Printer, display, full keyboard. Under $500.00. 


For professional learning, ө System expansion bus For more on AIM 65 and 

designing and work, ө Read/write RAM memory how you can develop 

Rockwell’s AIM 65 ® Prom/ROM expansion programs in assembly 

microcomputer gives you an sockets language, BASIC, PL/65 or 

easy, inexpensive head start. ө Self-prompt interactive FORTH, write Rockwell 

monitor firmware International, Electronic 

e 20-column printer and e Terminal-style keyboard Devices Division RC55, PO. 
display e Options include: Box 3669, Anaheim, CA 

e Dual cassette, TTY and —Prom Programmer 92803. For location of nearest 
general purpose I/Os module distributor or dealer call 

e R6502 NMOS —RM 65 standard modules 800-854-8099 (in California 
microprocessor and card cages 800-422-4230). 


Rockwell International 


... Where science gets down to business 


e 
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don't risk 


magnetic damage to 


DISK*SAFE 


FLOPPY DISK PROTECTORS 


Many computer users have learned “the hard way" that 
accidental exposure to magnetic fields сап erase or 
alter data and programs stored on disks and tapes. 
Such irretrievable lass can occur during media transit 
or storage if unprotected disks or tapes are exposed ta 
the magnetic fields produced by motors, transformers, 
generators, electronic equipment, or even intense tran- 
sient fields induced by electrical storms. 

Data-Safe Products provide reliable, economical 
protection against stray magnetic field damage by 
Shielding disks and tapes with the same high-permea- 
bility alloy used to shield cathode ray tubes and other 
magnetic-sensitive components. DISK*SAFE Floppy 
Disk Protectors, punched for 3-ring binder, sandwich 
two 8” disks, or smaller mini-disks, between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 10 Protectors). 


DISK*SAFE Floppy Disk Protectors: 1-5, $8.95 ea; 
6-9,$8.45 ea; 10 or more w/binder, $7.85 ea; 


TAPE*SAFE 


METAL CASSETTE SHIELDS 


TAPE*SAFE Cassette Shields are constructed of mag- 
netic alloy, with heliarc-welded seams and an easy- 
open hinged top. Each attractively-finished TAPE*SAFE 
holds one cassette in its original plastic box. A 
shelved metal FILE DECK (not shown) stores up to six 
TAPE*SAFEs for easy access. (One free with each six 
TAPE*SAFEs). VISA and MasterCard telephone orders 
accepted. Prices include shipping. 


TAPE*SAFE Cassette Shields: 1-5, $14.95 each; 
6 or more with free FILE DECK, $12.95 each. 


TAPE*SAFE FILE DECK: $10.98 each. 


Data-Safe Products, Inc. 
1926 Margaret St., Phila., PA 19124 • 215/535-3004 
Dealer Inquiries Invited 
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Programming Quickies 


Printf for the C 
Function Library 


Christopher Kern, 201 I St SW, Apt V-839 
Washington DC 20024 


One of the most-used functions in the standard library 
for the C programming environment is printf, the format- 
ting print function. Printf accepts character, string, and 
numeric values as arguments and sends them to the stan- 
dard output (normally the user's console) according to a 
specified format. It is used both as the main way to pro- 
vide a program's output to the console and as a way of 
testing variable values during debugging. Its control- 
format string may specify that numerical values be repre- 
sented in hexadecimal, octal, or decimal notation, that 
right or left justification be employed, and that argu- 
ments be printed in a given field width or restricted to a 
limited precision. 

Although present versions of the BDS C compiler for 
the 8080 CP/M operating system have the standard printf 
function, earlier versions had a more primitive version of 
printf. If you have a version that cannot print numerical 
data in octal, does not permit precision to be specified to 
limit the length of a string, and only left justifies, the pro- 
gram shown in listing 1 will add all the standard features 
and a few new ones. 

Exceptfor the features that apply only to floating-point 
and long numerical data, this program conforms to the 
specifications for printf in Kernighan and Ritchie's The C 
Programming Language (Prentice-Hall, 1978). It is simple 
to adapt printf to other languages, so long as they permit 
functions, procedures, and subroutines with a variable 
number of arguments. 

Functions compiled with the BDS C compiler find their 
arguments along an array of vectors stored at location 
BASE + 0x3f7, where BASE is the base address of the 
CP/M operating system for the particular machine being 
used (and "0x3f7" is C's idiosyncratic notation for hexa- 
decimal 3F7). Up to twenty-four arguments are allowed. 
Because printf doesn't know in advance how many argu- 
ments will be needed as interpretation of the control for- 
mat proceeds, and because the same function-argument 
vector will be used by subordinate functions called by 
printf, all the arguments are collected at the outset and 
stored in local argument array, "localarg[]." This is the 
one feature of the function that is specific to the BDS 
compiler. Note that because the control format is passed 
to printf as a formal parameter, the processing of the re- 
maining arguments begins at FARGV + 2. 

Listing 2 shows a sample run and a demonstration pro- 
gram that exercises printf by printing a series of integers 
in various notations and by printing a string in various 


Text continued on page 434 


Listing I: This is а program for adding a full-featured printf function to some early versions of С compilers. These earlier versions did 
not allow the printing of numerical data in octal, and did not permit precision to be specified to limit the length of a string; they 
allowed only left justification. Two new functions which are called by printf have been added: "Nbase" converts a binary integer into 
a digit string in the requested radix; "Nspoct" does the same for split octal. 


ddefine BASE 04200 /Ж CP/M base address Ж/ 
tdefine РАКСУ On St? /Ж BUS C compiler arsument vector Ж/ 


srintf (control ) 
char Xcontrols 
< 
char c» Xess rJtstifus» slivids тегоТі11% 
int Xarss» ky localarsb2343» »rcisns 51еп, widths 


ZX соғы arsuments from function argument vector Ж/ 

for (k = д» aras = ВАЗЕ + FARGU + 2» К < 23» +T++k y ++а газ) 
localarsELikld = XKansts s 

args = localarsts 


While (с = kKcontrolt+t? 


/X check for conversion srecification Ж/ 
if Со == Кә 4 


/Ж check for various ‘ortions ЖИ 
if (бс = Xcontrol) == 7-7) «X 


rJustifye = 0; 
с = Xcontroltt? 


3 
else 
rJjustify = 1; 
1f (гс з "6079 
zerofill = 13 


else 
-erofill = O» 


width = O0» 
While (isdisit(c = tolower(xconmtroltt))) 
width = 10xwidth + с - ‘0’; 


% 
H 


iT (гс == 7,6) < 
ereism = OF | 
While (isdisit(c = tolower(xcontroltt))) 
ereism = 1Ожегсіѕг + c - 707% 
> 
else 


PrCisn = 32767; 


/Ж Frocess conversion characters X/ 
switch (c) € 
case 'b'i 
rs = mhase(kardstts, 2, $); 
break. ў 
case o} 
ре = mhasetxkardstt, 8, $); 


Listing I continued on page 432 
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Programming Quickies 


Listing 1 continued: 


break: 
case п“; 
if (Xards < 0) X 


es = nbase(-Xarsstt» 10» s); 
Ж--рб = '-'j | 
} 
else 
Ps = nhase(xardstt, 10» s)? 
break? 


case 747% 
po = nbase(Xardstti» 10» 69% 


break» 
case 'x^*3j 
pe = nbase(Xardstti» 16» $); 
break.’ 
case 'a'j 
BS = nsroct(oXarsstt» $); 
break» 
case 757% 
es = Xardstt? 
break ў 


case ‘a’: 
c = Kardsttys 


default: 
K(rs = s) = C? 
52172 = 750”; 
y 
К = strlení(rs)» 
slen = k > rrcisn ? rrcisn $ ks 


if (rJjustifwu) 
while (width-- > sler) 
if (zerofill) 
РМісһат(707)% 
else 
Eutchar(^ ')s 


for (К = 15 ЖРБ && К “<= rFrcisns ttk) 
EÉutcharGoKEPstt)?s* 


if ((lrJustifu) 
while (width-- > slen) 
Futchar(’ 79% 
Xx 
else 
Eutchar(c)s 
nbase(n» base» 6) 
ursismnecd n» DSe? 
char Xs» 
t 
int ds 


k(s += 16) = “NO 5 
if (м == 0) Listing 1 continued on page 433 
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Programming Quickies — Q. `... ...Ó ..................................... 


Listing 1 continued: 


X-—a = 'Q*'i 
else 
While Cm > 0) +. 
Ж--с = (nd = 
n /= hase» 


nZbase) + (d X 10 ? 


+ 
return s» 


Ос (гу $) 
изге n» 


char <Г1; 
4 
int dx d = 16384; 
Char XbPs» pa = gj 
While (rj 0) «€ 
Xestt = п/а + 70’; 
m Aw dy 
if (d == 256) € 
4 = 64% 
Xv»estk = 7,7% 
> 
else 
d /ш 8; 
M 
Keg = “507% 
return sy 
^ 


Listing 2: Listing and sample run of a demonstration program which exercises the printf function. 


ASTYPE PRINTX,C 
mailed 
4 


unsigned i» 


char XKstrings strins "hello» worlds 

for Ci = 1; i «= 163845 i X= 2) < 
erintf¢ "dec: Z5d oct? Zóo srlocti Za 
erinth “hes? Х4м bint AZOlilóbNn"» d» i)b 


$ 


РГТ С Хг) 9 
РУКЕ С" 1065 4 Мг" у 
erimtfho"sA-LOsi\n" y 
PBPrintfi"2Z20sSiNn"» strings)? 
erint f"? -206 Ап "» strims) » 
mwrintfi":2220.105?Nn"'» strains)» 


strir)’ 
strir)?’ 


70% + 5ш)? 


Listing 2 continued on page 434 
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Listing 2 continued: 


РР" $4-20.10si\rn" s 
РТРС", 1065 Хг string): 


\. 


string)? 


ASFRINTX 

deci l oct? 1 өміосі: 000,001 hex? 1 birn? 0000000000000001 
Mec? = gt 2 $Floct? 000.002 hex? 2  bin* 0000000000000010 
dec: 4 oct; 4 srloct? 000.004 hex? 4 bin? 0000000000000100 
пес $ 8 oct; 10 srloct: 000.010 hex? 8 birn? 0000000000001000 
deci 16 oct? 20 srloct? 000,020 hex? 10 birn? 0000000000010000 
deci 52 осі; 40 вғісосі: 000.040 hex? 20 birn: 0000000000100000 
jec? 64 oct? 100 вв1ос%:2 000.100 hex} 40 bins 0000000001000000 
deci 20 oct? 200 srloct$i 000,200 hex? SO birn: 0000000010000000 
dec; 256 ОБЪ; 400 sreloct: 001,000 hex? 100 bin? 0000000100000000 
dens 212 БЕТ 1000 вғ1ос%: 002.000 hex? 200 bin? 0000001000000000 
deci 1024 oct; 2000 srloct? 004,000 hex? 400 hin: 0000010000000000 
десі 2048 oct? 4000 srloct? 010,000 hex? 800 bin? 0000100000000000 
mee! 4096 oct? 10000 sr»loct? 020,000 hex: 1000 bir? 0001000000000000 
dec? 8192 oct! 20000 srlocti 040.000 hex? 2000 bin? 0010000000000000 
mec’ 16384 oct? 40000 srloct: 100.000 hex? 4000 bint 0100000000000000 
іһе1іо» world: 

іһеііо» world: 

H nello» world? 

hello: world H 

H nello» war: 

shelilos wor H 

тео, wori 


ж", 
ppt 


Text continued from page 430: 

combinations of justification, field width, and precision 
(the ":" serves to delimit the field). Calls to printf take the 
form: 


printf(control, argument 1, argument 2, ... ) 


where "control" is a format string composed of text in- 
terspersed with conversion specifications—one for each 
argument. 

Each conversion specification begins with the "96" 
character and ends with a conversion character indicating 
the format to be used in printing the corresponding argu- 
ment (character, string, or number). The standard con- 
version characters "d" (decimal notation), "u" (unsigned 
decimal), "o" (octal), "x" (hexadecimal), "c" (character), 
and "s" (string), are supported. I have added two others 
not specified in Kernighan and Ritchie’s book: "b" 
(binary notation), which is especially useful for debug- 
ging programs that use bitwise logical operators, and "а" 
(split octal), because the front panel of my Heath H-8 
computer has a split-octal display. 

A number of options may be specified between the 
"96" character, which introduces the conversion 
specification, and the conversion character. A minus sign 
(—) indicates that left justification (instead of the default 
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right justification) is requested. A digit string indicates 
the field width; a number that fails to fill the width will be 
padded on the left orright, as necessary. If thefield width 
is specified with a leading zero, a right-justified number 
will be padded with zeros instead of blanks, so an 8-bit 
binary number can be printed as 00100101 instead of 
100101. A period followed by another digit string in- 
dicates the precision, the maximum field width in which 
an argument is to be printed; this is primarily useful for 
truncating strings that exceed the permissible line length. 

This version of printf uses four other standard C 
library functions: "tolower(character)," which converts 
its argument to lowercase if it isn't lowercase already; 
"isdigit(character)," which returns true (not zero) if its 
argument is a digit and false (zero) otherwise; "putchar 
(character), which outputs a character to the console; 
and "strlen(pointer to string)," which returns the length 
of the string its argument points to. 

Two other functions, called by printf and indepen- 
dently useful additions to the standard library, are also 
included (see listing 1). "Nbase(number, base, pointer to 
array in which to store result)" converts a binary integer 
to a digit string of the requested number base. "Nspoct 
(number, string pointer)' does the same (with leading 
zeros, and a "." separating the 2 bytes) for the special case 
of split octal. m 
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In engineering research and design work, it is often 
necessary to determine analytically from a given set of n 
pairs of discrete data a function which best represents the 
dependence of one parameter (X) upon the other (У). 
Moreover, other characteristics of the obtained function 
represent this dependence, such as information about its 
stationary (maximum or minimum) point and its roots, 
that is, values of X which make Y equal to zero. 

Calling on our mathematical background, we know 
that most continuous functions with defined derivatives 
may be expressed in a form of a polynomial: 


Y = fo + aX + aX? + а,Х +... + aX 


where m is the degree of the polynomial and a», а1,..., 
а, are the coefficients. 

For a given set of n pairs of data, there is usually a 
polynomial of degree m with corresponding coefficients 
Яо, 1 ..., а, Which will approximately describe the 
general continuous relationship between the two 
parameters X and Y. The error incurred in obtaining this 
polynomial will usually be minimal when m is sufficient- 
ly large and useful values of Xs and Ys are in the neigh- 
borhood of the range /(X,, Y), (Xn YJ] where X, < X; < 

7.9 

By definition, the stationary point of a function is the 
point at which the dependent parameter Y attains a local 
maximum or minimum value. This stationary value of 
the variable X may be obtained by solving the equation 
У’ = 0, or: 


Ay + 2a;,X + Заз +... + ma,X™" = 0 


The determination of function Y = f(X) may be done 
by curve fitting, which requires solving a large set of 
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simultaneous linear equations. The Gauss-Jordan 
elimination method may be utilized to solve these 
simultaneous equations. Once the function f(X) is ob- 
tained, the values of quantity X for which f(X) equals 
zero may be calculated by the Newton-Raphson method, 
which is one of the various numerical methods for ob- 
taining the roots of a continuous differentiable function. 

Because many calculations will be performed 
repetitively, these tasks will be conveniently handled by a 
digital computer utilizing its ability for high-speed 
calculations. A scientific high-level language, such as 
FORTRAN IV, is a suitable language for the development 
of a computer program for use in this application. 

This article will briefly review the principle of curve fit- 
ting, the Gauss-Jordan elimination technique, and the 
Newton-Raphson method. Included is a computer pro- 
gram written in FORTRAN IV with corresponding 
flowchart and explanations. Examples of practical 
engineering problems in different fields are also 
presented. 


Curve Fitting: Method of Least Squares 

In fitting a curve through the points representing 
(X, Y), ..., (Xa, Yn), we employ a mathematical princi- 
ple that yields a best-fit curve: the method of least 
squares. This method utilizes the laws of probability in 
obtaining the most probable values for a given set of 
observations of independent and dependent parameters. 
According to this method, the coefficients йо, A1, . . . , Am 
of a polynomial of degree m may be determined from the 
following m+1 simultaneous equations: 


Cio + Сі01 + Суза; + 
Cio + C22@1 + Сізді +. 


SE. ер Сцтеуйт- = b, 
RE E + С2[т+1} an = Ь, 


(1) 
Cimeo T Cimata + . F Cimen = Вања 
where: 
b, = Уху 
Cy = хе 
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Figure 1: A representation of the least-squares curve-fitting method. In (a) we see the first-degree curve, which is not acceptable 
because the uncertainty envelope does not contain all the data points. The figure in (b) shows the second-degree curve, which is not 
acceptable for the same reason as (a). The third-degree curve is illustrated in figure (c). Here we can observe that the uncertainty 
envelope does contain all the data points and is, therefore, the desired degree of the least-squares polynomial. 


and the summations Lare performed from 1 to n, the 
number of pairs of data. 

Most engineering data is taken with an uncertainty 
margin. This margin may be expressed as an absolute 
deviation or as a relative deviation, such as 50 + 0.5 
inches and 50 inches +1%, respectively. Therefore, 
when the uncertainty envelope has the most probable 
least-squares curve as its center line, it also has to cover 
all the given data points. This condition is illustrated in 
figure 1. 

We usually start with a least-squares equation of 
relatively low degree and then check to see if all data 
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points fall inside the uncertainty envelope before pro- 
ceeding to the next higher degree least-squares equation. 
The process will continue until the uncertainty re- 
quirements are satisfied. 


Gauss-Jordan Elimination Method 

After all the summations of the set of simultaneous 
equations in equation (1) are calculated, our next step is 
to solve the set of simultaneous equations for ao, a, . . . 
am. Although there are numerous techniques to handle 
this task, the method presented here is the Gauss-Jordan 
elimination method. The reason for using this method in- 


FORTRAN 
Variable 


A (M) 


С (LD 


ERR 


ERROR 


ERT. 
EROOT 


Е5ТМ 
Е5ТАТМ 


І 
ІСНАМС 


ІСОМТІ 


ІКООТ 
ISTATN 
ШМСЕК 


7 
К 


KPLUS 
LROOT 


LSTAT 
4 
MDEG 


MDEGRE 


MMINUS 
MPLUS1 
MPLUS2 


Variable Definitions 


Definition 


а», the mth coefficient of a least-squares 
polynomial 

cy, element at ith row and jth column of 
the augmented matrix of the set of m+1 
Wee equations to be solved for 


| fy f (X) |, absolute value of the nth 
incurring error in the determination of X 
for which f(X) =0 by Newton-Raphson 
method 

e, general term for allowable error (at 
the beginning of the iteration process) or 
resulting error (at the end of the process) 
in the determination of Xy» and Хуа, 
used in subroutine NEWRAP 

єу-о, allowable error in the determina- 
tion of Ху, 

Error in the determination of Xy» 
(before · calling subroutine NEWRAP: 
allowable error; after: resulting error) 
Esra, allowable error in the determina- 
tion of Xsra 

Error in the determination of Xsra 
(before calling subroutine NEWRAP: 
allowable error; after: resulting error) ` 
DO loop index 

String input specifying the name о} the 
particular variable of which-the value is 
to be changed 

String input (YES or NO) to continue or 
to stop the process of changing values of 
some variables 

Code indicating whether the calculation 
of Xy», is needed or not (0: No, 1: Yes) 
Code indicating whether the calculation 
of Xsra is needed or not (0: No, 1: Yes) 
Code indicating whether the uncertainty 
is entered as absolute or relative value 
(0: absolute, 1: relative) 

DO loop index 

DO loop TAE 

K+1 

ROOT, string УОЛ, for printout pur- 
pose 

STATN, string шы for printout 
pur pose 

DO loop index 

m, degree of the least-squares polyno- 
mial to be fitted through the given set of 
data, used as the first trial 
Incrementing m, starting from MDEG to 
а maximum of 10 

М-1 

MDEGRE+1 

MDEGRE+2 


N 
NCODE 


NEWTON 


NITERA 


NMINUS 
NPAIRS 
NPLUS 
NRERUN 


NROOT 


М5Т АТМ 


SUM 
UNCERT 


UNMARG 


X(N) 
Х0 


XS(N) 
XRT1 


XSTNI 


Y(N) 
YDEN 
YNUM 
YOFX 


Xs, data entered as. 


DO loop index for loop which calculates 
root of f(X)=0 

Code used before subroutine NEWRAP 
is called to indicate whether the calcula- 
tion will be for Ху or Xsra (1: for Хто, 
2: for Xsra) 

Code used in subroutine NEWRAP hav- 
ing the same function as NCODE; its 
value is transmitted from main program 
Before the iteration process: maximum 
allowable number ‘of iterations, 
transmitted from main program; after 
the iteration process: actual number of 
iterations used to obtain the required ac- 
curacy е (this new value will be returned 
to main program) 

N a 

Number of pairs of data 

N+1 | | 

Code to direct the calculation flow to the 
beginning of the program (NRERUN — 1) 
or only to the portion computing Ху, 
and Xsr4 (NRERUN=0) ` 

Similar to NITERA, except that it is in 
main program and is used primarily for 
calculating Ху 

Similar to NITERA, except that it is in 
main program and is used primarily for 
calculating Xsra 

255, summations representing b, or cy 
Uncertainty margin, may be entered as 
absolute or relative value 

Uncertainty margin, calculated from the 
given UNCERT and IUNCER, and is 
converted into an absolute value 
independent 
parameters 

Before the iteration process: initial ap- 
proximation of X, transmitted from 
main program; after the iteration pro- 
cess: obtained value of X, which satisfies 
the required accuracy (this new value 
will be returned to main program) 

X,, nth value of iterated X in Newton- 
Raphson formula 

Similar to X0, except that it is in main 
program and is used primarily for 
calculating Ху-о 

Similar to ХО, except that it is in main 
program and is used primarily for 
calculating Xsra 

Ys, data entered as dependent 
parameters 

f'(X,), denominator value in Диена 
Raphson formula 

КХ.), numerator value 
Raphson formula 

Y(X), value of Y corresponding to a 
given value of X 


in Newton- 
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Listing 1: FORTRAN listing of the program CURFIT that solves the least-squares polynomial for the entered pairs of data X(n) and 
Y(n). Some language features used here differ from standard FORTRAN. 


00100 FRDGRAM CURFIT CINFUTFOUTFUT) 

00110 DIMENSION Х(100) ғҮ(100) А411) ,С (11122 

00120 COMMON/BLOCK/A»:MFLUS1;HFLUS2 

0015350ххх%% 

00140%%%%% DATA STATEMENTS 

00150xt*t*t** 

00160 DATA NFAIRS:IMIIEGr IUNCER UNCERT rs 1КООТ, ХЕТ! ЕКТ, ISTATNe XSTN1»ESTN/ 
00170%10:1»0;.1%1»-1,?,,001,1:0.».001 


00180t/»X/ 

00190+-2,,-1.8,-1, 0, 1, 12. 082, 9s Jo 4... 5. 

00200%/,Ү/ 

00210%-25.1.-6.9,3,1:5.»-6.9,-21.»-25,,-25,1%-7.:45, 

00220+/ 

00230х%%хх% 

00240%%хж%% FORMAT STATEMENTS 

00250%%%%% 

00260 10 FORMAT (//2X:12HTHE DESIRED ,12»47Н-ТН DEGREE LEAST-SQUARES EQUATION НА 
00270+5 А FORM DF ,/5Х,14НҮ(Х) = SUM OF ,12:19Н-ТЕКН5 OF А(12Х%Х%%1:5Х:312Н1 = 0,1 
002804%,...» »12,//209Х,1Н1І»5 Хр 4HACT > pe /19Xe SH--- 2 Xe BH----- =a f 

00290 20 FORMAT (19XsT2¢3XeF9.3) 

00300 30 FORMAT (//2Х»%6НАҒТЕК ,12,35Н ITERATIONS» THE OBTAINED VALUE OF ,А6ЗН I 


00310+S .ҒВ8,3:7Н GIVING: /12HAN ERROR OF :Ғ8,5:2Х,33НІҒ YOU WANT TD TRY NEW VALUE 
00320+5 ОҒ »A6*11H AND ERROR: + /45HENTER THEM IN THAT ORDER? IF МОТ, ENTER Or 0.) 


00330 40 FORMAT (/2X+6HAFTER ›,Г2,35Н ITERATIONS, THE OBTAINED VALUE OF »A6:4H 15 
00340+ +F 8.3) 
00350 50 FORMAT (//2Х,%10 YOU WANT TO CHANGE ANY VARIABLES AMONG MIEG: UNCERT; Е 


00360%КТ» ЕСЗТН» %,/1Х9ЖХКТІ» XSTN1;: IUNCER; ІКПОТ, ISTATN ? {YES OR NO)š) 
00370 60 FORMAT %(/2Х»ЖЕМТЕК THE VARIABLE TO BE CHANGED (HIT RETURN): AND 
00380%5 NEW VALUES) 

00390 70 FORMAT (/2X;*ANY MORE VARIABLES TO КЕ CHANGED ?3) 

00400 80 FORMAT (// 2х, ALTHOUGH A Ж.12,%-ТН DEGREE LEAST SQUARES CURVE HAS BEEN 
OO41OFFITTED THROUGH THES;/1X:XGIUVEN SET OF ПАТА, THE SPECIFIED UNCERTAINTY MARG 
00420+1Н IS NOT YET SATISFIED) 

00430 90 FORMAT (2Xe*THE CORRESPONDING VALUE OF Y(XSTATN) IS %,Ғ8.3) 

00440 100 FORMAT (//2X»XTHE SPECIFIED DEGREE OF THE LEAST SQUARES EQUATION IS 
00450+ THE NUMBER£;/1X»XOF FAIRS OF DATA. REENTER HDEG (< NFAERS 9%) 


THEN IT 


=z% 


-. 


00460% хх %% 

00470%%х%%% DEFINITIONS OF SOME VARIABLES 
00480%хх%Х 

00490 LROOT=SHXROOT 


00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 


LSTAT=6HXSTATN 
110 MDEGRE=MDEG 
112 EROOT#ERT 
ESTATN=ESTN 

115 IF (HDEGRE.LT.NFAIRS) GO TO 
FRINT 100 

REAN, МПЕб 

GO TO 110 

120 НКООТ=НЕТАТН=20 

00590 MF'LUS1 =MDEGRE+1 

00600 MFLUS2=MDEGRE+2 

00610xt*tkx 

00620%%%%% DETERMINATION OF ALL SUMMATIONS IN THE SET OF М+1 SIMULTANEOUS EQNS. 
00530*xtx* 
00640 00 210 
00650 DO 200 
00660 SUM-O, 
00670 DO 220 N-1»NFAIRS 

00680 IF (J,NE-MPLUS2) SUM=SUH+X(N)*W(I+J-2) 
00690 IF (J.ED,MPLUS2) SUMSsSUMEYCNO $X(NO $EC(I-1) 
00700 220 CONTINUE 

00710 C(IsJ)-SUM 

00720 200, CONTINUE 

00730 210 CONTINUE 

00740XxXtXx 

00750X*X1X DETERMINATION OF COEF. 


120 


1=1›,МР{.1)51 
J= 1; MPLUS2 


А0%...зАН OF THE M-TH DEGREE LEAST-SQUARES 


0076 0% #58 POLYNOMIAL BY GAUSS-JORDAN ELIMINATION МЕТНОЙ 
00770®%%34% | 
00780 00 330 K=1;+HFLUS1 


00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 


KF‘LUS=K+1 

DO 300 J=KPLUS»HFLUS2 

СКЈ) = СКУ JÓ7CCK УК) 

300 CONTINUE 

NO 320 I-1rMFLUS1 

IF (1.Е0.К) GO TO 320 

BO 310 КРИ, MPLUS2 

{1 JME Ta J2 (F I Reet heeds 

310 CONTINUE 

00880 320 CONTINUE 

00890 330 CONTINUE 

00900%%х%% 

00910%%%%% CHECK FOR UNCERTAINTY REQUIREMENTS 
00920%%к%к% 

00930 DO 410 N=1 »NFAIRS 

00940 ҮОҒХ-0. 

00950 00 400 Mz1»MPLUSI 

00960 ACH)ZC(H MFLUSZ2) 

00970 YOFX=YOFX+A (МУ KXCNO ЖК (H1) 

00980 400 CONTINUE 

00990 IF (IUNCER.NE.1) UNMARG = UNCERT 

01000 IF (IUNCER,EO,1) UNMARG = ABS(UNCERTXYOFX) 
01010 IF (AESC(YCHO-YOFX).LE.UNMARG) GO TO 410 
01020 HIEGRE»HMDEGKE*1 

01030 IF (MDEGRE,LT.NFAIRS.ANIL ННЕСКЕ. ЕЕ. 10) GO TO 112 
01040 MHDEGRE=MDEGRE-1 
01050 FRINT 80,НПЕСКЕ 
01060 GO TO 700 

01070 410 CONTINUE 
0109058 

01090xx*Xx FRINT-OUT OF COEF. 
01100***xx 


AO0sr.««rAM OF THE ORTAINET 
LEAST SQUARES EQUATION 


H-TH ПЕбКЕЕ 


01110%хх%х% 

01120 FRINT 10, МГЕСКЕ • MFLUS1 • HIIEGRE 
01130 nD 500 Hzs1s:MFLUS! 

01140 HMINUSzM-1 

01150 PRINT 20: HHMINUSsA(H) 

01160 500 CONTINUE 


01170хххх% 

01180х%к%% CALCULATION OF VALUES OF XF:00T OR XSTA 
01190%кхх% 

01200 IF (НГПЕбКЕ.ЕП.1) IRDOT-O 

01210 550 IF (IRDOT.NE.1.AND.ISTATN.NE.12 GO TO 700 
01220 IF (1КООТ.МЕ. і) GO TO 620 

01230 600 NCODE = 1 

01240 CALL МЕШКАР ¢(XKT1+EROOTsNROOT+ COLE $ 
01250 IF (NROOT.LT,20» GO TO 610 

01260 FRINT 3O»NRODT;LRÜODT ғ XRT1; EROBDTs;LFRDOT 
01270 READ: ХЕТ!,ЕКТ 

01280 ЕКООТ=ЕКТ 

01290 IF (XRT1.EQ.0..AND.-EROOT.EG.O.) GO TO 6306 
01300 GO TO 600 

01310 610 FRINT 40sNRODT:LRODT»XRT1 

01320 620 IF CISTATN.NE.1) GO TO 700 

01330 830 NCODE = 2 

01340 CALL NEWRAF (XSTNI:ESTATN;NSTATN, NCUTIE) 
01350 IF (NSTATN.LT.20» GO 70 640 

01360 FRINT JO»NSTATN»? LSTATr XS TNI PESTATNeLSTAT 
01370 KEAD;XSTN1;ESTN 

01380 ESTATN®ESTN 

01390 IF iX&STN1,EBG.0..AHII,ESTATN.EU.0,.») бы 10 700 
01400 GO TO 630 

01410 640 РКІНТ АО, М5ТАТН. Е СТАТ. ХУГА 

01420 YOFX=c, 

01430 ПО 650 HM-1,HF'LUSI1 

01440 УОРХЕТОРХУССН, MFLUS2) *Х5ТМ1Ж 4(H-1: 

01450 450 CONTINUE 

01460 FRINT 90+ УПЕХ 

01470хх% хх 

01480%Хх%%% CHANGING VALUES OF SOME VARIABLE: 
01490xtztií 

01500 700 FRINT 50 

01510 REAL ICONTI 

01520 IF (ICDNTI,EQ,2HND) GD TO 800 

01530 NRERUN=0 

01540 710 FRINT бе 

01550 READ, ICHANG 

01560 IF (ІСНАМС, ЕО. АННИЕС} REAIG MPEG 

01570 IF (ICHANG,EG.6HUNCERT) КЕАВ, ОМСЕКТ 
01580 IF (ICHANG.EGQ.3HERT) REAL r EFT 

01590 IF (ICHANG,ER.4HESTN) REALI ;ESTN 

01600 IF (ICHANG.EQ.A4HXRT 1) READ XET1 

01610 IF (ICHANG.EQ,SHXSTN1) READ» XSTNI 

01620 IF (ICHANG.EQ.6HIUNCER? REAI+TUNCER 
01630 IF (ICHANG.ER.SHIROUT) READ.IKOUT 

01640 IF (ICHANG.£Q.6HISTATN) RRAH O Т5ТАТМ 
01650 NROOT=NSTATN=70 


01660 
01670 
01680 
01690 
01700 
01710 
01720 
01730 


EROOT=ERT 

ESTATN=ESTN 

IF (ICHANG.EQ. 4HMDEG. OR. ICHANG.EQ.6HUNCERT.OR. TEHANG. EQ, TUNCER?) NRERUNs] 
РАТМТ 70 

READ: ICONTI 

IF (ICONTI.EQ.3HYES? GO ТО 710 

IF (NRERUN.EQ,1? GO TO 110 

GO TO 550 

01740 ВОО STOF 

01750 ЕМІ 

01760xXx*x 

01770xXxXX*Xx CALCULATION OF ROOT OF F(X)20.» AT THE NEIGHREBRHDOT!: 
01780%хкх% BY NEWTON-RAPHSON METHOE 
017705 5% 

01800 SUBROUTINE NEWRAF XO» ERROR;NITERArNEMTON) 
01810 DIMENSION Х5{(21),А(11) 

01820 COMMON/BLOCK/ArMFLUS! , HF'LUS2 

01830 Х65(1:-Х0 

01840 IF (Х0.ЕП.0.) Х5(1) =Х0=, 0001 

01850 DO 950 Н=1,МТТЕКЯА 

01860 NPLUS-N*1 

01870 NHMINUSZN-1 

01880 910 YNUM=YDEN=6, 

01890 ПО 930 [=1eMFLUSI 

01900 ГЕ (NEWTON.EQ,2) GO TO %20 

01910 YNUMSYNÜMTACIO)EXS(N)XEK(I-1) 

01920 YDEN-YDEN*(I-1)XACIOXXS(NDOEECI-2)D 
01930 GO TO 930 

01940 920 YNUHMZYNUMtCI-1)XACIDXXSCND*X(I-2) 
01950 ҮПЕНМзҮШЕНЕ(1-1)%(1-20ЖА(12ХХ5(Н X £(I- 3) 
01960 930 CONTINUE 

01970 IF (Y¥DEN.NE.O.} GO TO 940 

01980 XS(N)s=(XS(N)+XS(NHINUS))/2, 

01970 GO TO 940 

02000 940 ERR=ABS( YNUM/YDE'N) 

02010 IF CERR.LE.ERROR) GO TO 960 

02020 XS(NPLUS)=XS(N)-YNUM/YDEN 

02030 950 CONTINUE 

02040 X0=XS(NFLUS) 

02050 GO TO 970 

02060 960 XO-XS(N)-YNUHM/YDEN 

02070 970 ЕККОК=ЕКК 

02080 NITERA=N 

02090 RETURN 

02100 END 

REALY., 


ОҒ Х=Хо‹ 


stead of Cramer's rule is that it proves to be a simpler and 
a less time-consuming procedure, especially when the 
system to be solved has more than three simultaneous 
linear equations. | 

This method is a combination of the Gaussian forward 
and backward eliminations. The forward elimination 
consists of the following steps: 
e Elimination of ав from the second and succeeding equa- 
tions by dividing the first equation by сіз; multiplying the 
modified equation respectively by cz, C31, · · . + Cimen} 


438 Мау 1981 © BYTE Publications Inc 


and then subtracting the obtained equations respectively 
from the second, third, ..., (m+1)th equations. The 
resulting set of equations is of the form: 


| 


bi 


ao + Сй + C302 T ge des s Citm+1} Am 


с2а. + Cni +... + сць) Am = b; 

* = LI (2) 
ү” +. , ы b: 
Санаайа +... Comet] [nti] An 1+1] 


e Elimination of a, from the third and succeeding equa- 
tions by dividing the second equation in the set of equa- 
tions in (2) Бу c2; multiplying the modified equation 
respectively by сз2,С42,..., C{ms1j27 and then subtrac- 
ting the obtained equations respectively from the third, 
fourth, . . . , (m+1)th equations. 

eThe elimination process continues until the system is of 
the form: 


Ap + C304 + ca, +. 


& э + Ст] Am = 
ay + C 5303 +, = 


TEL. F C 2pm 1] 


. (3) 


bi 
р? 


СН) (төн Am = biwi 


The backward substitution process may now be used 
to find the values for all a; in the reverse order. The value 
of а, is calculated from the last equation in equation set 
(3) and is substituted in the next-to-last equation to solve 
for Am-1, etc. 

In the Gauss-Jordan elimination method, the last pro- 
cedure (backward substitution process) is replaced by the 
elimination of а), starting from the second step, not only 
from the (i+2)th and succeeding equations, as previously 
mentioned, but also from all preceding equations, (from 
the first to the ith equation). Thus, at the end of the pro- 
cess, the final set of equations is of the form: 


а = b 
a, = b 


а ызы». 


(4) 


a. = bint 


‚ Am are obtained 


As we notice, the values of 40, ai, . . . 


f(X) 


Figure 2: An example of a function f(X) that is not monotoni- 
cally increasing or decreasing. This is clearly an undesirable 
situation for application of the Newton-Raphson method as the 
successive approximations diverge rather than converge on the 
desired root of the equation. 


directly from equation set (4) as bi, b+ . . . , БЫ". 

One remark about this method is that the values с, 
C22,.. . . must be different from zero to make all divisions 
meaningful. If this is not the case for some equations, 
these equations may be rearranged with others which 
have nonzero values of c. 


Newton-Raphson Method 

So far, utilizing the preceding techniques, we are able 
to determine for a given set of n pairs of data, a best-fit 
curve which is represented by the polynomial: 


У = а + вХ + aX: +... + aX" 


The roots of У(Х) =0 and the X-coordinates of the sta- 
tionary points (referred to as X.a) are determined by the 
following equations: 


У = а, + aX + а,Х +... + а„Х" = 0 
У’ = а, + 2а,Х + 3a,X2: +... + ma, X” = 0 


As long as Y(X) has first and second defined derivatives 
and the equations Y(X) = 0 and Y’(X) = 0 are solvable, 
the values of Xv. and Xsra may be calculated by using the 
well-known Newton-Raphson method. 

This is an iteration process in which successive approx- 
imations are made in accordance with the formula 


_ IX.) 


Хан = Х, 
Ро» 


п = 12, . .. 


For rapid convergence, the initial approximation Xo 
should be in the neighborhood of the desired root of the 
equation f(X) and such that f'(X) ж 0. This value of Хо 
may be obtained with the aid of a rough sketch or tabula- 
tion of f(X) versus X. 

The iteration process continues with converging X,., 
until the required accuracy Е is obtained, that is 


| Ха — Xn | Зе or | КХХ) | = е 


When КХ) is not a monotonically increasing or 
decreasing function, or when there is a point of inflection 
in the interval [X;, X;], the Newton-Raphson method may 
cause difficulties. Іп this case, Х., may tend to diverge or 
f’ (X-) may happen to be very small or equal to zero, as il- 
lustrated in figure 2. A new value of X, should be 
reassigned to avoid additional unnecessary iterations or 
to make f'(X,) = 0. This may be accomplished by taking 
the average of that particular X, and the previous value 
Xi (that is, (0). = (X, + Х,„-,)/2). 

Application of this method to our problem yields: 


(Хуго) = (Хуго), v MISC? ý Yl(Xv-o)] = fya 
T | [2563).] Y 4 [(Xv=o),] 

(Қа = Xora - Xera) | Хаа) | жеш, 
Y"[(Xsra).] | Y“[(Xs-).] 


Computer Program 

The program is written in an interactive manner for use 
with a timesharing system. To provide flexibility and 
ease of execution, some of the variables of the program 
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Listing 2: Sample execution of the program CURFIT. 


00129410;,1%0,.1»3і»-1.».001,1,0.».001 
0019043, »-1.48ғ1.,0.з1,;2,,2,6» dor 4,79. 
00210ғ-25.1»-8.9%3.1У92,»-6.0-91.у 208, eee 1 7, 45, 


RUN 


Р'КОСКАМ СОКЕ ІТ 


3-ТН DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
4-ТЕКМ5 OF ACI) ЖХЖЖІ I = 0,1»..., 3 


THE KESTER 
ҮСХ) = SUM OF 


І ACT) 

0 5.090 

1 -7.010 

2 7.028 

2 2.005 
AFTER 4 ITERATIONS? THE OBTAINED VALUE OF XROOT IS -1.195 
AFTER 4 ITERATIONS, THE ОВТАІМЕП VALUE OF XSTATIN IS ~ 422 


THE CORRESPONDING VALUE OF Y<XSTATN) IS 6,64% 


It) YOU WANT TO CHANGE ANY VARIABLES AMONG MItEG: UNCERT» ERT» ESTN? 
XRT1» XSTN1» ІШМСЕК» ІКООТ, ISTATN 7 (YES OR МО) 
7 YES 


ENTER THE VARIABLE TO ВЕ CHANGEL (HIT RETURN); АМП THEN ITS NEW VALUE 


? XRT1 
то. 


ANY MORE VARIAELES ТО BE CHANGED ? 
T YES 


EMTER THE VARIABLE ТО ВЕ CHANGED (HIT RETURN); АМП THEN ITS NEW VALUE 


- 
a 


XSTN1 

2.3 

ANY MORE VARIABLES TO BE CHANGED ? 
? NO 


AFTER 4 ITERATIDNEs THE ОВТАІМЕП VALUE OF XROOT 15 450% 


AFTER 3 ITERATIONS: THE OBTAINED VALUE ОҒ XSTATN IS 2.759 


THE CORKESFONDING VALUE (F Ү(Х5ТАТМ) IS -25,42% 


ПО YOU WANT TO CHANGE ANY VARIABLES AMONG MIEG? UNCERT: ЕКТ, ESTN? 
XRT1+ Х5ТМ1, ТУМСЕК, ТКООТ‚, 15ТАТМ ? (YES OR NO) 


? YES 
Р ENTER THE VARIABLE TO ВЕ CHANGET (HIT RETURN), ANI! THEN ITS NEW VALUE 
H 2 
ANY MORE VARIABLES TO BE CHANGED ? 
? NO 
AFTER 3 ITERATIOMS+ THE ОГТАТМЕП VALUE OF XROOT IS 4.194 
AFTER 1 1JLERATIONS» THE OBTAINED YALU OF XSTATN IS 2.799 


-35 629 


THE CORRCHPONDING VALUE OF Y<XSTAIN) IS 


LO YOU WANT ТО CHANGE ANY VARIAELES AMONG МПЕС» INCERT» ERT, ESTN» 
ATi: XSTNi: ІНМСЕГБ» ТКООТ, ISTATN ? (YES OR NO? 
% NO 
STOF 


may be modified directly at the terminal in response to 
those questions printed by the program (see listing 2). 


General Features 

The program allows the user to: 
e Enter up to 100 pairs of data. 
eEnter the uncertainty margin as an absolute or relative 
value. 
ө Specify the magnitudes of the accuracy margins є;-о and 
esra required in the calculation of Хуш and XA. 
e Determine the least-squares polynomial and the values 
of Ху and v — 
eInitialize the iteration for finding the least-squares 
polynomial with any degree which, in the user's opinion, 
may be the desired one. This option eliminates un- 
necessary calculations resulting from the choice of the 
first degree as the initial trial. 
e Modify information or values of variables after the 
completion of the first run. These variables include the 
lowest desired degree of the least-squares polynomial m, 
the uncertainty margin, the initially guessed values of 
Ху-о and of the abscissa of the stationary point Хут, (this 
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Listing 3: Application of the program CURFIT to a chemical 
engineering problem, 
00170%6;2%1,».005,0»0.»0.»0,0»»0. 


001970t5,»10.5»20,5 30,540.35. 
90210) 8,734519, 56517,03»17.42719.74»19.0?7 


RUN 
FROGRAM CURF fT 
THE DESIRE 2-ТІ| BEGREE LEAST--SQUARES EQUATION HAS А FORM OF 
Y(X) = SUM OF S-TERMS OF ACI) XXXXI I = zirag 2 
1 ACT) 
© 17.9450 
1 ‚062 


ПП YOU WANT TO CHANGE ANY VARIABLES AMONG МПЕС» UNCERT» ERT» ESTN? 
XRTi» XSTN1» LUMGERs IROOT» ISTATN ? (YES OR NO) 
? YES 


ENTER THE VARIABLE TO BE CHANGED (HIT RETURN)» AND THEM ITS NEW VALUE 


? UNCERT 
? 002 


ANY MORE VARIABLES TO BE CHANGED ? 
? NO 


THE ПЕЗТКЕЙ 2-ТН DEGREE LEAST~SRUARES EQUATION HAS A FORM OF 


Y(X) = SUM ОР  3-TERMS OF ACI) KX¥XI І с 0,1»..., 2 
І ACT) 
Q 17,960 
1 ‚02 
2 -4.000 


па YOU WANT TO CHANGE ANY VARIABLES AMONG МПЕС, UNCERT; ERT» EST» 
XRT1: XSTN1: IUHCER&* IROOT» ISTATN 7 (YES OR NO) 
Т WES 


ENTER THE VARIABLE TO BE CHANGED (HIT RETURN)» ANI THEN ITS NEW VALUE 


7 UNCERT 
? „001 


ANY МОКЕ VARIABLES TO КЕ CHANGED ? 
? NO 


TH: BESIRER ТН DEGREE LEAST-SRUARES EQUATION HAS A FORM OF 


Y(X) = SUM ОГ  4-TERM& OF ACD XX£X1 I = Ой»...у 3 
1 ACT) 
0 17.894 
1 1074 
т SS 001 
3 2900 


ШІ YOU WANT ТО CHANGE ANY VARIABLES AMONG MBEG» ИНСРАТ= ЕКТ, ESTN? 
XRTi» XSTNi» JUNCER» IRUOT; ISTATN 7 ¿YES ОК М0) 
" NO 
BID 


is helpful when the least-squares function in question has 
more than one value of Ху-о ог Хут in the range under 
consideration), and desired accuracy margins еу-о and 
Esra. (This option may be repeated as many times as the 
user wishes.) 

e Monitor when the Newton-Raphson iteration process 
does not converge or does not give the required values of 
Xyeo ог Хуга the desired accuracy so that a new value of 
Еу-о OT €sr4 May be entered. 


Flowchart and Program Listing 

A detailed flowchart and the complete program listing 
are given in figure 3 and listing 1 respectively. The struc- 
ture of the flowchart is relatively straightforward and 
should be reviewed along with those definitions or ex- 
planations given in the v@riable-definition text box on 
page 437. 


eInput: the input data is arranged in three groups of 
DATA statements in the program listing. The first group 
contains the values for NPAIRS, MDEG, IUNCER, 
UNCERT, IROOT, XRT1, ERT, ISTATN, XSTN1, and 


Figure 3: Detailed flowchart of the program CURFIT. 


COMMONS BLOCK ZA, 
MPLUS1, MPLUS2 ° 


NPAIRS, MDEG, IUNCER, 

UNCERT, IROOT, XRT 1, 

ЕВТ,(5ТАТМ,Х5ТМ1, о 
ESTN,X'S,Y'S 


MDEGRE-MDEG 


KPLUS = К+1 
J=KPLUS 


ЕВООТ = ЕКТ 
ЕЗТАТМ = ЕЗТН 


DEGRE 
<NPAIRS 
? 


СЕК JS СК, АСК, К) 


YES 


MPLUS 1=МОЕСЯЕ+ 1 
MPLUS 2 = МОЕСВЕ +2 
МВООТ =NSTATN=20 


YES 


JaKPLUS 


Ct, Js CEI, JI - CCI,K)*CIR, J} 
J=J+1 


SUM =SUM+Y(N)" X(N) *{1-1) SUMsSUMAX(N)**(4J-2) 


1=1+1 


Figure 3 continues оп 
o © pages 442-445 
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ESTN. The second group contains the n values for the in- 
dependent points X,, or X (NPAIRS). The third group 
contains the n values for the dependent points Y,, or 
Y(NPAIRS). These statements are modified to accom- 
modate different data. 

e Output: the results consist of the degree of the sought- 
for least-squares polynomial and a set of calculated 
values, which are printed in two columns, representing 
the ith subscript and corresponding a; in the representa- 


tion үүх)=5 a,xX'. 


Sample Run 
Assuming that the following set of 10 pairs of data is 
given: 


1 2 3 4 
ПЕГЕН ЕТІ 


Y(i) -25.11-6.9 1 3.11 5.0 


MDEGRE = 
MDEGRE + 1 


ceeds cidcm Кыа сыш nies 


қ 
С) YES ainsi r^ ltd | 
ен | 


NG 


PRINT MOEGRE- 1 | 
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Figure 3 continued: 


(0) 
„— и 


YORM = Ü 
М =] 


АМ} = C(M,MPLUS2) _, 
YOFX = YOFX+ACMY" ХМ) "(М-1} 
M.M +1 


YES 


PRINT MOEGRE 
AND A(M), Mel TO MPLUSI 


em ved 
F 
--4 
L 


(=) 
O NO 
O NO 


YES 
«» 
*] 

4 
YES 


NCODE«1 | 
CALL NEWRAP (XRT1, EROCT, 
NROOT, NCODE] 


но PRINT NROOT, ХАТІ 


(ғ) Figure 3 continued: 


NCODE=2 
CALL NEWRAP (XSTN1, ЕЗТАТМ, 
NSTATN, МСООЕ} 


PRINT М5ТАТНМ,Х8ТМ1 


YOFXzYOFX--CIM,MPLUS2)"XSTN1" *(M-1) 


жнт НЕН 


PRINT YOFX 


READ ICONTI 


| сон YES 
P 


с 


COO  WRRUN S 
© 


We are going to use the program CURFIT to determine 
the continuous relationship between quantities X and Y 
as well as all values of Х,-ә and Xs;4. A quick look at the 
foregoing tabulation reveals that, in the specified range of 
Xs (-2.0 to 5.0), there are: 
ethree distinct values of Ху between |Х(2),Х(3)), 
[X(4), X(5)], and [X(9), X(10)] due to the change in signs of 
corresponding pairs of Y(i)s 
etwo stationary points of which the maximum one is in 
the neighborhood of pair number 4 and the minimum 
near pair number 8. 


Listing 2 illustrates some possible inputs and outputs 
for this particular example. 


Application to Some Engineering Problems 

The applications of the program CURFIT to engineer- 
ing problems are innumerable. Here are a few simple ex- 
amples of these applications: 


PRINT NSTATN,XSTN1,ESTATN 
READ XSTN1, ESTN 
ESTATN = ESTN 


YES 


: 
(Bes 77777” 


Figure 3 continued on page 444 


eChemical Engineering: the total heat of combustion 
(Н.) of fuel oil is observed to be a monotonically increas- 
ing function of “АРІ (degrees on the American Petroleum 
Institute specific-gravity scale). It is desirable to obtain 
from the following set of data 


Gravity, “АРІ 10.0 | 20.0 | 30.0 | 40.0 | 45.0 
H., 1000 ВТОЛЬ | 18.24 | 18.56 | 19.03 | 19.42 | 19.74 | 19.89 


a second-degree function representing H, versus °API 
with an uncertainty of less than 0.5% (UNCERT =0.005) 
for the given range of degrees API (5 to 45). 

As illustrated in listing 3, the required function may be 
obtained with an uncertainty (to third decimal place) of 
0.2% as follows: 


Н.=17.960+.062(°АРІ) — negligible term 
(*APIP, + 0.2% 


To obtain an uncertainty of 0.1%, a third-degree func- 
tion will be required, as shown in the last portion of the 
listing. 


e Civil Engineering: іп an experiment determining the 
compressive stress-strain diagram of a concrete mix of ce- 
ment, sand, and gravel (mix proportion by volume is 1, 
2, and 4, respectively), the following data is observed (a 
kip is a 1000-pound load): 


unit strain в 
(10? inch/inch) 


unit stress 0 
(kips /inch?) 
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Listing 4: Application of the program CURFIT to a civil Figure 3 continued: 
engineering problem. 


0017047»2»0».4й42»0»0.,»0,,0»0. rO, QU 
001904.1» .2» +É wwe „б, Bri, 
00210t.44».,82:1,2151,7852,08» 2,54, 21 83 


RUN READ ICHANG 


PROGRAM CURF IT 


THE DESIRED %-ТН DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 


Y(X) = SUM OF  7-TEIXMS OF ACIDXXXXI Y = O»l»...» 6 READ MDEG 
I ACI} 
$ 4841 
1 -8.762. 
2 95,508 REAO UNCERT 
a -333.314 
4 573,012 
5 —477,630 
é 153.274 ICHANG 


RT" 


s"E 
P 


DO YOU WANT ТП CHANGE ANY VARIABLES AMONG MIEG» UNCERT»; ERT; ESTN ` 
ХКТ1, ХЕТН1» IUNCER» IF;OOT, ISTATN ? (YES ОК NO) 
? NO 
STOF 


Listing 5: Application of the program CURFIT to an electrical 
engineering problem. 


READ XRTI 


ко 


00170+5:1,1» ,.001.0:0. 70, 070. rO, 
001904Ғ50»»%5.,60,,20.,275. 


#021:04+259. 2.244, 1,247.,:294,9,258,8 
RUN 


FROGRAM CURFIT 


ICHANG 
a" IUNCER", 

THE DESIRED 1-ТН DEGREE LEAST-SQUARES EQUATION HAS A FORM OF Р 

Y(X) = SUM ОР  2-TERMS OF А(І»>ЖХЖжЖІ I = 0,1»... 1 


І ACT} 


== — — 


ICHANG 
D 199.937 s" JROOT" 
P 


1 4285 


READ IRDOT 


BO YOU WANT TO CHANGE ANY UAKIARLES AMONG MIEG» UNCERT»; ERT; ESTN? 
ХКТ1, XSTN1; IUNCERs ТКООТ, ISTATN ? (YES OR NO?) 
7T YES 


ENTER THE VARIABLE TO ВЕ CHANGED (HIT RETURN); ANI! THEN ITS NEW VALUE 
? .0005 REAO ISTATN 

ANY MORE VARIABLES TO BE CHANGED 7? 
? NO 


НЯОСТ = Н5ТАТН „20 


THE DESIRED 1-ТН DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 


Y(X) = SUM ОҒ 2-TERMS OF ACIÓXXKXI T Ю.М 
ERDOT = ERT 
т ACT) ESTATN=ESTH 
1 ‚785 YES (CHAMGs"MDEG" OR 
— -] ICHANG » "UNCERT" OR | 
| ICHANG »" IUNCER" J 
pO YOU WANT TO CHANGE ANY VARIAERLES AMONG MDEG» UNCERT» ЕКТ, ESTN» ШЕЕГТІТІТІГЕНІҢ —— ач 
ХКТ1, XSGTNi1» НІНСЕК» ІКСООТ» ISTATN ? (YES OR NO) NO 
? YES 


ENTER THE VARIABLE TO RE CHANGED (HIT RETURN), ANT THEN ITS NEW VALUE 
? UNCERT 


ANY MORE VARIARLES TO ВЕ CHANGED 7 


? NO 
YES o 
THE DESIRED 3-7 DEGREE LEAST-SQUARES EQUATION HAS А FORM OF 


Y(X) = SUM OF 4-TERMS OF ACI) ЖХЖЖІ I = 0,1,...» 3 NO 
I ACT) 
о 207.832 o 
1 ‚405% 
? ‚006 
я -,000 "s 


DO YOU WANT ТО CHANGE ANY VARIABLES AMONG МПЕб, ИМСЕКТ, ЕКТ» ESTN? 
ХЕТ1, XSTN1» UNCER» ТКООТ, ISTATM ? (YES OF НП) 
? NO 
STOF 
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Figure 3 continued: 


SUBROUTINE HEWRAP 
(XO, ERROR, NITERA, NEWTON) 
COMMCN/ BLOCK / À, MPLUSI, MPLUS2 


<> ЧЕЗ 


XS(11 = X0».000] 


NPLUS ЕМ +} 
ММІНИ5еМ-1 


к” «ҮрЕНМ» 0 
"1 


УМИМ= УМОМ = 
YNUM+4( 1-1) *ACL}*XS(N}**(1-2) YNUM*+A(i)*XS(N}**( 1-1) 


YDEN- УРЕМ= жа 
YDEN-(1-1)*(17 2) *ACL}*X SN) * *(1-3) YDEN* (I-1)*AC XS(NY' (1-2) 


| ERR *ABS(YNUM/ YDEN) ХЗ{Н] e(XSQN) E XSINMINUSI } 72 


NO ERR» 
ERROR 


YSUNFLUST-XSINT-VWUM YDER 


ERROR * ERR 
NITERA*N 
RETURN 
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Load (pounds) 


Deion the [102 [mo ro | va 
0 


117.0| 132.0| 145. 


so [saa] oro] sea [oa fies 
152.0 | 168.0| 183.0 | 226.0 | 300.0 


Table 1: Data collected when determining the load/deflection characteristics of a bevel spring, supported and loaded at the edges. 
The program execution in listing 6 will generate the best-fit curve for all points. 


For a required absolute uncertainty of +0.02 
kips/inch?, from listing 4 we know that a sixth-degree 
polynomial representing o versus e is obtained as follows: 


д = 0.641—8.762е + 95.608e? — 333.314e 
+ 573.012e* —477.63€* + 153.274є° 


Listing 6: Application of the program CURFIT to a mechanical 
engineering problem. 


00170%10,92,1,.03»0,0.»,0.,0,0.,90. 
00190410.8,21.6,27.»47.Н,АВ.6»64.В:В1.,Н86.4,%97.2,10В. 
00210474.:117,.,132,.145.»150,»1%52,,146В.»18В3,,226.,,.590. 
RUN 


F‘ROGRAM CURFIT 


THE ПЕБІКЕП  X-TH DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 


Y(X) = SUM ОЕ 4-TERMS OF ACIOXXXXI I = 0,!...», 3 
І ACT) 
0 1.164 
1 B. 261 
2 + 153 
3 .001 


ПО YOU WANT TO CHANGE ANY VARIABLES AMONG МПЕб, UNCERT»; ERT» ESTN? 
ХКТ1, XGTN1» IUNCER» IRONT» ISTATN ? (YES OR NO) 
? YES 


ENTER THE VARIABLE TO НЕ CHANGED (HIT RETURN)” AND THEN ITS NEW VALUE 
? UNCERT 
7 .01 


ANY MORE VARIABLES TO ВЕ CHANGED ? 
? NO 


THE ПЕСІКЕП 3-TH DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y(X) = SUM OF .4-TERMS OF ACT) RX#RI I = 0,1»...», 5 


I ACT) 

о 1.164 
1 8,241 
2 “ 153 
3 2001 


LO YOU WANT TO CHANGE ANY VARIABLES AMONG МПЕС, UNCERT» ЕКТ» ESTN» 
XRT1» XSTNi» IUNCER, ТКООТ, ISTATN ? (YES ӨК ND? 
т YES 


ENTIER THE VARIABLE TO BE CHANGED (HIT RETURN) е AND THEN ITS NFM VALUE 
7 UNCERT 
7 .005 


ANY МОКЕ VeIRTARLES TO BE CHANGED ? 
? NO 


THE DESIRED 8-14 DEGREE LEAST-SOLIARES EQUATION HAS A FORM DF 
Y(X) = SUM OF 7-TERMS OF At1)WX3f$I I = sls... 8 


j АГ) 


- -- —— —— ес 


о 178.423 
3 -37.937 
= 3.555 
3 -.172 
4 2005 
5 -.000 
ó - 000 
-.ддо 

.000 


HH (DU WANT Tft CHANGE ANY ЛАТА L S ANONG МІЗ» UNCERT, ГЕТ, ESTN» 
КІ!" ot ҮНІ» ИШСЕСеа TROUT: ISSTATN ? (YES tht №} 

ғат 

ры, 
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eElectrical Engineering: in an electrical testing 
laboratory, a technician obtains the following set of data 
for the determination of resistance R, at O°C and 
temperature coefficient of resistance a of a conductor. 


L, ЧЕ 


Rr, ohms 


50.0 | 55.0 | 60.0 | 70.0 | 75.0 
239.2 | 243.1 | 247.0 | 254.9 | 258.8 


Listing 5 gives the following results: 


Rr = R.(1 + aT) = 199.937 + 0.785T , +0.05% 
or R, = 199.937 ohms 
а = 0.785/199.937 = 0.00393 (°С)! 


This value of a indicates that the conductor is made of 
platinum. 
ө Mechanical Engineering: the data observed in the deter- 
mination of the load/deflection characteristics of a bevel 
spring, supported and loaded at its edges, is illustrated in 
table 1. 


As shown in listing 6, for an uncertainty of 1%, a 
third-degree polynomial is determined as follows, where 
D is the deflection: 


Load —1.164 +8.261(D)—0.153(D)? +0.001(D)? 


An eighth-degree polynomial will be required for an 
uncertainty of 0.5 %. 


Glossary 

Gauss-Jordan elimination: This mathematical 
algorithm is a means of solving a system of 
simultaneous equations. It proves to be most effective 
when the system to be solved has more than three 
simultaneous linear equations. The procedure itself in- 
volves the simplification of a matrix formed from the 
coefficients of the system of simultaneous equations. 
This method is also referred to as the Gaussian reduc- 
tion method. 


Newton-Raphson method: A mathematical technique 
which employs an iteration process in which suc- 
cessive approximations are made to determine the 
roots of a polynomial equation. These successive ap- 
proximations are calculated from the following for- 
mula: 


X -— X. = IX 
Р(х. 


Cramer's Rule: An approach to solving a system of 
simultaneous equations involving the use of deter- 
minants. This method is most desirable when dealing 
with a small system of equations. 


Event Queue 


May 1981 


May-June 

Data-Processing Courses, the 
Hartford Graduate Center, 
Hartford CT. For informa- 
tion on these courses, contact 
the Hartford Graduate Cen- 
ter, Attn: Don Florek, 275 
Windsor St, Hartford CT 
06120, (203) 549-3600, ext 
252. 


May-]une 

Workshops from the Na- 
tional Institute for Manage- 
ment Research, various cities 
throughout the US. Word- 
processing implementation 
and supervision and auto- 
mated office implementation 
workshops are to be held. 
The weekend courses are 
$395 and $495, with dis- 
counts available for atten- 
dance at two or three work- 
shops. Contact Department 
C—Wordprocessingfeb2, 
NIMR Seminars, POB 3727, 
Santa Monica CA 90403, 
(213) 450-0500. 


May-]uly 

Courses from Integrated 
Computer Systems Inc, 
various cites throughout the 
US. Courses on computer 
network design and proto- 
cols, multiple micro- and 
minicomputer systems, and 
fiber-optics communications 
systems are to be held. The 
fees for these 3- to 4-day 
courses range from $695 to 
$795. Contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 


Monica CA 90405, (213) 
450-2060. 


May-]uly 

Courses from Zilog, various 
cities throughout the US. An 
introduction to microproces- 
sors; the Z80, Z8, and Z8000 
family of components; PLZ/ 
SYS programming; develop- 
ment systems; апа other 
topics concerning Zilog prod- 
ucts are covered in these 
courses. Fees range from $150 
to $595. For a schedule of 
times and places, contact 
Zilog, 10340 Bubb Rd, 
Cupertino CA 95014, (408) 
446-4666, ext 5586. 


May 1-2 

The Third Annual Comput- 
ers in Education Conference, 
Seattle Pacific University, 
Seattle WA. This conference 
will feature panel discussions, 
workshops, and exhibits. 
Special emphasis will be 
placed on the use of micro- 
computers in elementary and 
high schools. Contact Jerry 
Johnson, Seattle Pacific 
University, Seattle WA 
98119, 


May 4-7 

National Computer Con- 
ference, McCormick PI, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year’s National 
Computer Conference (МСС). 
The use of robots and ar- 
tificial intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the NCC. 
This will be the first time that 
personal-computing exhibits 


In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice ` 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Oueue, BYTE 

| Publications, 70 Main St, Peterborough МН 03458. Each month 


we publish the current contents of the queue for the month of 
the cover date and the two following calendar months. Thus a 

given event may appear as many as three times in this section if it 
-is sent to us far enough irr advance. 


DISCOUNT 
Computers 
from 


HAWAII 


Il or ll Plus 


48K $1180.00* 

3.3 Disk $525.00* 

Lang Sys. $399.00* 
Integer Card $158.00* , 
Apple Soft Card $158.00 


IDS Printer | 


Model 445 $695.00* 
Model 445G $750.00* 
Model 460 $1095.00* 
Model 460G $1145.00* 


T | Printer 


Model 810 $1625.00" 


System B $5299.00* 
VIP $3599.00* 
3005 $7250.00" 


*Add 3% for shipping 

on COD's pay shipping in 
advance. For faster 

delivery send cashier's checks. 
Hawaii Residents 


Include 4% Sales Tax 


Computer 
. Warehouse 


P.O. Box 1777 | 
Honolulu, Н 96806 
(808) 523-1552 | 
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have joined the rest of the 
conference in the main ex- 
hibit area. Over thirty techni- 
cal sessions will be held. All 
major companies will be re- 
presented, Contact the Amer- 
ican Federation of Informa- 
tion Processing Societies Inc, 
POB 9658, 1815 N Lynn St, 
Arlington VA 22209, (703) 
558-3617, 


May 5-8 
INTELCOM 81/Рагіѕ, Paris, 


France. INTELCOM (іпег- 
national Telecommunications 
and Computer Conference 
and Exhibition) 81/Paris is 
part of a program to promote 
an international dialog on 
vital subjects in the telecom- 
munications field. This con- 
ference attempts to guide the 
evolution of the computer 
and its technology by com- 
bining the efforts of private 
companies, government, and 
equipment users. 


For information about at- 
tending, presenting a paper, 
or exhibiting at INTELCOM 
81/Paris, contact the Con- 
ference Affairs Group, Hori- 
zon House, 610 Washington 
St, Dedham MA 02026, (800) 
225-9977; in Massachusetts 
(617) 326-8220. 


May 7-8 
The Eighth Annual Comput- 
er Show, Valley Plaza Mid- 


Ж ж Ж WRITE OR CALL FOR FREE CATALOGUE ж № Ж 


DRIVES 
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Slimline cabinet and powerfor either 277 or 299 


HAZELTINE 1500 


Ot p OR OW с M 8 ROM X а 


CENTRONICS 737 . 
Same as TRS-80 Model IV 
Apple serial/parallel interface ... $195. 


EPSON MX80B .... 


WE EXPORT: 


X ж K zZ F а экон n я 


CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY. LOW IN PRICE 
Z80 CPU, 4 Mhz, with one serial port; 12 slot S-100 mainframe, disk controller, 64K 
Dynamic Ram, CP/M 2.2° 


Desk top or desk enclosed. 5000 DT with dual, single sided mini drives $3,225. 
8000 DT with dual single sided 8” drives $4,755. 

PER SCI—THE KING AND QUEEN OF DRIVES! 
Model 299B: Dual headed drives, total 3.2 MB unformatted. ..,.......... vas $2,300. 
Model 277: Dual 8 inch drives, voice coil positioned, IBM compatible, 1600 К BYTES 
per.drivesunformatted н.а Nw ‚, $1,210. 


The MAX BOX: Manufactured by John D. Owens Associates, 8" dual drive cabinet 
complete with power supply & fan. Will holdQumes, Shugartsor Siemens. Excellent 
design and engineering ...,.............. ———— aa 


With 2 Shugart 800R drives $1,250. 
MPI B51... $265. 


AMPEX DIALOGUE 80 CRT . $950. 
Removable keyboard, 2 page memory, 
(4 optional), block transmit. 


НОВ méletep .............. $500. 
22 slot, tabletop .............. $670. 
ПОНИ Жр. Rack mounts, add ....., у S ‚ $ 50. 
50 Hz, 220 volts, add ...... .... $ 50. 


Overseas Callers: 


она, он vi decina aaa $1,645. 
Interfaced to 2 Shugart 8", single sided, double density drives mounted in our own, 
beautiful MAX BOX with power supply and fan 


A complete 5-100 system for under $3,000. THE BEST BUY ON THE MARKET. 


IMS 5000 and 8000 Systems 
Outstanding long term reliability and performance. These systems feature a Z80A CPU, 
S-100 bus; double density drives (either single or double sided), DMA disk controller, 
64K RAM, 2 serial & 1 parallel port. Prices include the very finest implementation of 
CP/M® available in the entire industry. Hard disk and multi user software options. 


di. асы. $1,250. 


* q KON hb h + tf x» How к 


"prn .. $ 300. 


июне. 


ЕИ itt. 9 995. 
With 2 QUME Double sided drives $1,650. 


B52 ... $365. B92 ,., S500. 


xx waqa w 9 wq 3» | 4 — P? f oV фа 


TEI MAINFRAMES, $—100 


TELEVIDEO CRTs 
912. .5780. 920..$850. 950..$1,050. 


TWX 710 588 2844 
Phone 212 448-6298 or Cable: OWENSASSOC 


SEE OUR AD FOR NEW PRODUCTS ON PAGE 18 


Shugart ... $ 450. 


t и wow n 


‘ere ее 
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Associates, Inc. 


12 Schubert Street | 
Staten Island, New York 10305 


212 448-2913 


212 448-6298 


land, Midland MI. This show 
is being sponsored by the 
Saginaw Valley Chapter of 
the Data Processing Manage- 
ment Association. It will 
feature data processing soft- 
ware and hardware, comput- 
er peripherals and equip- 
ment, forms, supplies, graph- 
ics equipment, and educa- 
tional services. Contact Don 
Seidel, DPMA, Saginaw 
Valley Chapter, University 
Center MI 48710, (517) 
790-4220, 


May 11-13 

Custom Integrated Circuits 
Conference, CICC’81, Amer- 
icana Hotel, Rochester NY. 
The CICC aims to bring to- 
gether designers, producers, 
and users of custom inte- 
grated circuits to discuss re- 
cent developments and future 
directions in the field. Papers 
will be read on applications, 
algorithm-implementing in- 
tegrated circuits, fabrication 
techniques, interfaces and in- 
terconnects, computer-aided 
design, and testing and quali- 
fication. Contact Dr Rajinder 
Khosla, General Chairman, 
Research Laboratories, B-81, 
Eastman Kodak Company, 
Rochester NY 14650, (716) 
722-2525. 


May 11-13 

Fourth Annual Rosen 
Research Personal-Computer 
Forum, Playboy Resort, Lake 
Geneva WI. This forum fea- 
tures guest speakers from all 
the major personal-computer 
hardware and software com- 
panies. The Rosen Forum is 
one of the most prestigious 
and important seminars in 
the industry. The registration 
fee for this 3-day session is 
$295. For further details, con- 
tact Rosen Research Inc, 200 
Park Ave, New York NY 
10166, (212) 586-3530. 


May 11-13 
The Thirty-First Electronic 
Components Conference, 


Colony Square Hotel, Atlan- 
ta GA. Papers will be read on 
semiconductor-processing 
technology, optoelectronic 
devices, manufacturing tech- 
nology, materials, hybrid 
microcircuits, discrete com- 
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab- 
oratories, Whippany Rd, Rm 
3B-312, Whippany NJ 07981; 
or Electronic Industries 
Association, 2001 Eye St 
NW, Washington DC 20006. 


May 14-16 

The Tenth ASIS Mid-Year 
Meeting, Fort Lewis College, 
Durango CO. The American 
Society for Information 
Science's (ASIS's) theme for 
this year’s meeting is “Using 
Information.” Among the 
topics to be addressed are 
user studies, decision 
making, organizational 
change, government, educa- 
tion, management, access to 
information, and designing 
information systems for use. 
For information, contact 
ASIS, 1010 16th St NW, 
Washington DC 20036, (202) 
659-3644. 


May 16 

Introduction to Pascal, 
Princeton NJ. The Princeton, 
New Jersey, chapter of the 
ACM (Association for Com- 
puting Machinery) is spon- 
soring this seminar. Contact 
Ronald Orcutt, EDUCOM, 
POB 364, Princeton NJ 
08540; or Bill Hafstad, (201) 
457-4055. 


May 17-20 

Expo ‘81, Loew's Anatole 
Hotel, Dallas TX. Expo "81 is 
‚ a combination of exhibits and 
technical sessions. The ex- 
hibits cover everything from 
graphics systems to industrial 
computer-control systems. 
The technical sessions range 
from tool design, design en- 
gineering, and robotics to 
numerical control For more 
information, contact Num- 


erical Control Society, 519 
Zenith Dr, Glenview IL 
60025, (312) 297-5010. 


May 20-22 

Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer- 
sity of Michigan, Ann Arbor 
MI. This conference intends 
to combine the insights of the 
social sciences, humanities, 


Contact Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor MI 
48106, (313) 763-3482. 


May 20-22 
Videotex ‘81, Royal York 
Hotel, Toronto, Ontario, 


Canada. Videotext informa- 
tion systems allow users to 
call up information, make 


an electronic newspaper, 
shop, and play video games, 
This conference will review 
videotext developments іп 
Europe, Japan, and North 
and South America. Demon- 
strations of videotext systems 
will be given. Seminars on 
standards, legal aspects, and 
economic issues will be fea- 
tured. Contact Videotex 781, 
316 Lonsdale Rd, Suite 3, 


computer science, and reservations, 


human-factors engineering. 


change electronic mail, read 


Toronto, Ontario, M4V 1X4, 
Canada, (416) 598-1981. 


pay bills, ex- 


* * * TELETYPE MODEL43 INVENTORY SALE * % ж 


TELETYPE 
Model 4320 AAA ......... $ 885. 


inside cabinet -,..... —M— $ 985. 
Model 43ASR, 8 level, 1" tape . $2,595. 
Limited supply of Model 45 available. 


TELEBUFFER 43 ASR..,,..... $945. 
Circuit card designed for internal instal- 
lation in the Model 43 Teletype. 
Changes the 43 into a buffered send/ 
receive device, enabling it to function as 
a Telex without paper tape. Provides 
from 4K to 16K bytes of internal mem- 
ory for storage of message. Contents of 
memory may be edited and manipulated 
in preparation for transmission. Options 
include forms control and answer back. 


ІВМ 3101 CRT Model10 ... $1,195. 
Model20 ..... $1,395. 

Selectric-like, detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year 


ITHACA INTERSYSTEMS 
Full S-100 IEEE Compatibility! Full 24 
address bits. DMA disk controller. SYS- 
TEM 2A includes 20 slot mainframe 
with front panel, 64K Dynamic RAM. 
Z80 CPU, 4 MHZ, extended addressing 

capability. 4 parallel, 2 serial I/O floppy 

controller. Our discounted price, $3,415. 


MARINCHIP SYSTEMS M9900 
Elegant 16 bit CPU, 5-100 compatible, 
multi user, multi processor operating 
system. BASIC, FORTH, META, PAS- 
CAL, Word processor, text editor. 


CPU kit and software package $ 550. 

Assembled .......... T ER $ 700. 

Complete system, 64KB, 

Us eS. екы. 2 2. cms $4,995 
MICROANGELO........... $2,280, 


High resolution graphics system. 15”, 
22MHZ, green phospher screen, 72 key 


keyboard: includes complete cabling 
and software. From SCION. 
5-100 Graphics card .......... $ 960. 
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x 


220V. model with transformer installed | 


WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 


JOHN D. OWENS 


Associates, Inc. 
SEE OUR AD ON FACING РАСЕ. ` 


GRAPHICS SOFTWARE 
On line, real time, for the M9900 to 
drive the Microangelo. For use in design 
of PC board masks, IC masks and other 
аррШеаПоав:.::,............ 


CORVUS HARD DRIVES 
We are the S-100 CORVUS dealer in the 

New York area. 

MODEL 11, Hard Disk System. $4,820. 

Mirror Backup System........ $ 


TARBELL 
Double density controller ....... $420. 
= . ———— S $ 40. 
Complete TARBELL Product Line 
Available. 


UPGRADE DEC LA 35/36.... $750. 


Increases baud rate to 1200. Micropro- 
cessor controlled. Many options avail- 
able. Enthusiastic user response. Long- 
term reliability. From DataSouth. 


JNIUS31V15D1SV SHIMO `Q NHOF 


“0 NHUF- 
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Communications Software from 
from Hawkeye Grafix 

Enables communications from a micro 
to a terminal or to another micro, mini 
or maxi computer. 

Object Code $75. 


Source Code $250. 


я) - 5 
3M SCOTCH" Diskettes BOXES 
IBOX Price 
oflen — per box 


Model 740,8" single sided, 
single density. . $29.00 $26.50 
Model 741,8" single sided, 
doubledensity. 38.00 35.00 
Model743,8" double sided 
double density. 46.50 42.50 
Model 744,5'%” soft sectored single sided, Bf 
singledensity.. 29.00 26.50 


CAT from NOVATION 
Originate/ Answer back ........ $175. 
^ up MEET . $185. 
Connects directly to telephone line with 
a plug-in jack. Eliminates need for 
acoustic coupler. 


AUTO-CAT *o0$3 won 4 4 te d $t 3 и у ru vee 6240. 
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Event Queue 
May 21-23 

Annual Conference of the 
Educational Computing Or- 
ganization of Ontario, 
Sheraton Centre and the On- 
tario Institute for Studies in 
Education, Toronto, On- 
tario, Canada. Exhibits on 
the use of computers іп 
schools and discussions on 
how to locate suitable educa- 


tario, M5S 1V6, Canada. 


May 22-24 

National TRS-80 Microcom- 
puter Show, Statler Exposi- 
tion Center, New York NY. 
Exhibits from over 100 manu- 
facturers, distributors, and 
retailers of equipment for the 
TRS-80 Models I, II, and III, 
and Color and Pocket com- 


Rt 27, Franklin Park NJ 
08823, (201) 297-6918. 

May 26-29 

Office Korea 81, Korea Ex- 
hibition Center, Seoul, South 
Korea. Exhibitors will come 
from the United States, 
Japan, the United Kingdom, 
and South Korea. Comput- 
ers, copiers, facsimile sys- 
tems, and office equipment 


tional materials will be fea- 
tured. Contact the Con- 
ference Office, OISE, 252 
Bloor St W, Toronto, On- 


Auto-Cat™ lets your computer 
terminal answer other terminals 
over the phone line automatically. 


It’s the deluxe way, for 
example, to receive a program 
from a friendly computer. Or take 
data from any of the information 
sources. Then store the informa- 
tion in your computer’s memory— 
and have it there at your beck and 
call—all automatically. 


Auto-Cat 15 a state-of-the-art 
Originate/auto answer, all digital, 
crystal controlled unit with every- 
thing in one compact package. 

It sits right under your phone. 


puters, will be featured. 


Seminars and talks will be 
held at the show. Contact 
' Kengore Corporation, 3001 


and supplies will be pre- 
sented. Further information 
may be obtained from Clapp 
& Poliak International, 7315 


It’s FCC approved for direct 
telephone line connection. You 
just take it home and plug it in. 


Cost? Less than any other 
comparable modem. Under $250. 
And it's from Novation. The 
recognized leader in personal 

communications. 


Call for details: 


(800) 423-5410 


In California (213) 996-5060 


Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 


Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 


450 May 1981 © BYTE Publications Inc 


Circle 286 on inquiry card. 


Wisconsin Ave, Washington 
DC 20014, (301) 657-3090. 


May 30 

Amateur Fair, Minnesota 
State Fairgrounds, St Paul 
MN. Exhibits, prizes, and 
booths are featured at this 
swapfest for computer hob- 
byists. Contact the Amateur 
Fair, POB 30054, St Paul MN 
88145. 


June 1981 


June 6-9 

Atlanta Small Computer 
Show, Atlanta Hilton, Atlan- 
ta GA. Producers of small 
computers, peripherals, sup- 
plies, and services will be ex- 
hibiting at this show. Busi- 
ness owners, corporate and 
government executives, data- 
processing managers, doc- 
tors, lawyers, and other pro- 
fessionals are expected to at- 
tend. Obtain additional in- 
formation from The Atlanta 
Small Computer Show, 4060 
Janice Dr, Suite C-1, East 
Point GA 30344, (404) 
767-9798. 


June 9-11 

Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar covers the 
latest in graphic-system tech- 
nology, including hardware, 
software, and applications. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 


June 14-18 

The Second National Con- 
ference of the National Com- 
puter Graphics Association, 
Baltimore Convention Cen- 
ter, Baltimore MD. Comput- 
er-graphics demonstrations, 
exhibits, and workshops will 
be held. Contact the National 
Computer Graphics Associa- 
tion Inc, 2033 M Street NW, 
Suite 330, Washington DC 
20036, (202) 466-5895. 


June 16-18 
NEPCON East '81, New York 
Coliseum, New York NY. 


This exposition is aimed at 


engineers, prototype devel- 
opers, production specialists, 
and testing personnel, Tech- 
nical programs will be pre- 
sented. Contact Industrial & 
Scientific Conference Man- 
agement Inc, 222 W Adams 
St, Chicago IL 60606, (312) 
263-4866, 


June 17-19 

National Educational Com- 
puting Conference, North 
Texas State University, Den- 
ton TX, This conference will 
provide a forum for individ- 
uals and institutions inter- 
ested in educational comput- 
ing. Computer literacy, com- 
puter education for teachers, 
and computers in education 
are some of the topics to be 
covered. Contact Dr Jim 
Poirot, NECC-81 General 
Chairman, Computer 
Sciences Department, North 
Texas State University, Den- 
ton TX 76203. 


May 29-31 

The Sixth Annual Computer- 
fest, Franklin University, 
Columbus OH. Talks on 
robots and calculators will be 
featured. Microcomputers 
and small-business systems 
will be presented. This show 
is being sponsored by the 
Midwest Affiliation of Com- 
puter Clubs and Franklin 
University. Contact Comput- 
erfest '81, Paul Pittenger, 215 
Delhi Ave, Apt J, Columbus 
OH 43202, (614) 224-6237. 


]une 23-25 

Comdex/Spring, Madison 
Square Garden and the New 
York Statler Hotel, New 
York NY. Computer and 
computer-related manufac- 
turers, systems houses, com- 
puter retailers, dealers, dis- 
tributors, manufacturers' re- 
presentatives, commercial 
OEMs (original equipment 
manufacturers), and other re- 
lated businesses will be ex- 
hibiting. Contact The Inter- 
face Group, 160 Speen St, 
Framingham МА 01701, 
(800) 225-4620; іп Massachu- 
setts, (617) 879-4502. 


June 29-July I 

The Nineteenth Annual 
Meeting of the Association 
for Computational Linguis- 
tics, Stanford University, 
Stanford CA. Syntax, pars- 
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn- 
thesis, machine and machine- 
aided translation, and mathe- 
matical foundations of com- 
putational linguistics are 
some of the topics that will be 


acoustic modem. 


A Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 


lines. 


You can work at home using the com- 
puter at your office. Send or receive data 
from anywhere. Or swap programs. 


discussed. Contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park CA 94025, (415) 
326-6200, ext 3071. 


July 1981 


July 29-31 

The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England. 


Seminars on microcomputer 


won't be a те. 
without one. 


The only way to realize the full potential 
of your smali business or personal com- 

puter is to tie it in with other computers. 
And the best way to do that is with a Cat 


without one. 


Call for details 


Мол i 


Tie your computer into the world. 


applications in business, pro- 
duction, and education will 
be presented. Topics for con- 
ference sessions include hard- 
ware availability, software 
packages and development, 
automatic test equipment, 
robotics, and process control. 
Exhibits from major Euro- 
pean and American manufac- 
turers will be featured. Con- 
tact TMAC, 680 Beach St, 
Suite 428, San Francisco CA 
94109, (800) 227-3477; in 
California, (415) 474-3000. 


Fast, accurate, reliable—and under $199. 
Cat. Someday there 
won't be a computer 


(800) 423-5410 


In California (213) 996-5060 


Available at Hamilton/Avnet, Kierulff Electronics, Byte Shops, Computerland, 


and your local computer store. 


Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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ARISTO/POLKS 


314 5th Ave. (32 ST) М.Ү.С., N.Y. 10001 
Telephone: (212) 219- 9034 


MX80T 
$ 499 


The worlds first printer with disposable 
print heads. Built in dependability with 
an extensive range of features 


OKI DATA - қ Microline 80 | 


Tractor | № 


83 $ 949 т 


The small, пише, light, highly depend- 
able printer with three way paper hand- 
ling. Single sheet/roll/pin feed. 


*7x9 dot matrix *3 way paper handling 
*5, 10 or 16 chrs. per inch “80 chrs. per 
seconds proportional/50 chrs monospaced 


Typewriter quality Daisy Wheel Printer 
Parallel or Centronics Interface *Diablo 
Wheels and Ribbons compatible 


TYMAC APPLE TO 
CENTRONICS INTERFACE 
CARD including CABLE 


O.S.I. SUPERBOARD III 
$ 279 


All European trade enquiries to: 


NORTHAMBER LTD 


Great Oak House, Esher Surre M 
KT10 3BR Telephone: 0352 07 071 


EUROPE 


Build a Noise-Based 


Random Number 
Generator 


Terry Mayhugh, 11632 Midhurst Dr, Concord TN 37922 


At some time, nearly every programmer finds it 
necessary to generate random numbers. If a card dealer is 
being simulated, or a Klingon scanner display is being 
created, the RND function available in most versions of 
BASIC may be adequate. However, the pseudorandom 
sequence generated by RND can bomb in critical applica- 
tions where a truly random number sequence is needed. 
Truly random numbers are extremely difficult to 
generate, especially within a nonrandom machine such as 
a computer. 

The best that can be accomplished purely by software 
is the generation of finite-length sequences that appear to 
be random. However, the actual members may be related 
to specific calculations recently completed by the com- 
puter. Such complications will contaminate the results of 
signal-recovery simulations or digital-filter problems. 
Even a computer card game may be biased by a previous 
bet. Ideally, the actual random number generation 
should be done outside the computer. 

Figure 1 is a block diagram of a simple generator 
capable of producing truly random sequences of any 
length. A free-running oscillator, running asynchronous 


8-BIT 
COUNTER 


PARALLEL 
INPUT TO 
COMPUTER 


COMPARATOR 


NOISE 
SOURCE 
v 


Figure 1: Block diagram of a generator that produces true ran- 
dom numbers. Through pulses created by the random-noise 
source, the free-running oscillator is gated to the 8-bit binary 
counter. Since the instantaneous amplitude of the voltage from 
the noise source is unpredictable, the width and arrival of the 
gate pulse generated by the comparator are also random. 
Therefore, the 8 bits available from the counter are truly ran- 
dom. 


MAGIC WAND 
$325 


This powerful word processor is in stock for 
most CP/M compatible systems, including 
Radio Shack, North Star, Vector Graphics, 
Cromemco and APPLE [with Z-80 card @ 
$295 and Videx 80 column board @ $295). 
We will custom configure your diskette if you 
will specify: CPU, terminal, printer. 


Our fully interactive 


MAIL MAGIC™” 


mail management software, with 14 user de- 
fined fields and full merge and sort capability is 
available for $149. 


We will also quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 
Computer City "== 

Р.О. Box 60284 В 


Houston TX 77205 
(713) 821-2702 Gee 


Magic Wand is а registered trademark of 
Small Business Applications 
Mail Magic is a registered trademark of 
Computer City 
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Interface Converts 
your Typewriter 
into Printer 


• Finest print quailty s Low cost 
s EasyInstallation e Quick delivery 


• Fits IBMSELECTRIC typewriter with no modification. 


s For TR5-B07, Apple®, or any parallel or #5232 port. 
« Write or phone for more information, today! 


— U.S. and worldwide sales — 
INTERNATIONAL INC. 
46140 Valerio St, 


(s 
IP 
П Е Van Nuys, СА 91406 USA 


TEL: 213/781-0020 TLX/TWX; 910-495-1767 
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ATARI OWNERS 
SCREEN PRINT INTERFACE 


Obtoin hardcopy of any screen image (graphics and / or 
text) оп either а TRENDCOM 200 or IDS 440 Poper 
Tiger printer. Simply onoch the supplied porollel printer 
cobie опа load the sofftworg from cossette (may be 
transferred to Disk). Obtain o “picture” of the screen 
on your printer under direct (CTRL?) or progrom (X10) 
control. Works in oil graphics / text modes as well os 
LPRINT ond LIST "P: 


only 9139 


Parallel Printer Interface for the 
ATARI 400 / BOO 


Connects to controller jocks 3&4 works with BASIC /DOS/ 
ASSEMBLER Three printer connectors available: 
АТАРІ 400 / 800 
TRENDCOM 100 / 200 А4Р-1 АЗР-1 
CENTRONICS 730/737 ААР-2 A&P-2 


CENTRONICS 36 РІМ" ААР-3 АЗР-3 
СА 50/25 add 6% tox 


МС / VISA accepted. $ © ©) Ф 73 


"Fits oll other parallel Centronics plus Anadex, Bose 2, 
Epson, Comprint ond Microtek. Order by part number, 
ATARI is o recognized trodemark of ATARI, Inc. 


MACROTRONICS, inc. œ 


1125 N. Golden State Blvd. / Suite G 
Turlock, CA 95380 (A) (209) 667-2888 / 634-8888 
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LAE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ M З ЗЕ 


**COMPUTER SURPLUS** 


* ++ M + ЗЕ ME ЗЕ EE 


Used micro computer systems 100% 
functional, $600 to $1500. Video 
terminals & keyboards, $50 to $700. 
Stringy floppy units-brand new, | 
$300. All the above with documen- | 
tation. Computer cabinets, 19" rack, 
$50 to $100. Power supplies, capa- 
citors, ribbon cable, cooling fans, 
misc. components & hardware. We 
buy used microcomputer systems 
—all types. Also deal in IBM, 
Univac, Data General and Data 
Point. 


CALL VIC CLOUGH at 
(216) 473-0866 


DATA HARDWARE 


701 Beta Dr. 24 
Cleveland Ohio 44143 


ow o» o W Ú ú Ú É Ú UE 9 HE RE 


DEALERS WELCOME 
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Fine Software Tools in C 


— 


The Toolbox 


list prints that missing source listing. 
xref cross reference С programs 
бой alphabetize by all or part of text line 
col arrange text in columns on page 
print pagínates text for hard сору 
and more 


All programs are in portable Whitesmith C. xref 
and list are compatible with the compiler's error 
listing Title lines on list and print output includes 
the date on RT-11 systems Source code on 8” 
floppy and manual available immediately for $45 
{tax and shipping included) Specify RT-11 or CP/M 
format, 

The Toolsmith 

Dept. BYTE 
P. О. Вох 22511 
San Francisco, СА 94122 


RT-11 is a trademark of Digital Equipment Corp 
CP/M is a trademark of Digital Research 
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CONVERT ANY TV 
TO A HIGH QUALITY MONITOR 


HicH QUALITY 
TTE CO 
1 ^ 


e Hot Chassis or Transformer sets 
e 64-80 characters per line 
e By-passes tuner & I.F. 
e Normal viewing unaffected 
e Safe—Easy kit installation 
ACVM Hi-resolution $34.95 ppd. 


LEETE EELE] dub wumypE * 


V.A.M.P. INC. 
Box 29315, Los Angeles, CA 90029 
Calif. Residents add 6% Sales Tax 
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DISKETTES 


SAVE 40% complete tt. 
5%''Sgl. Dens. 26.70/10 


Specify soft, 10 or 16 hard sectors 


27.30/10 


8” Sgl. Dens. 


8” Dbl. Dens. 35.80/10 
Specify soft or 32 hole hard 


Add $2.00 shipping - Michigan add 496 tax 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Authorized Distributor 
Intormation Processing Products А 
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wabash 


When it comes to 


Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 


y Lo 
EXCHANGES 
100 Foothill Blvd 


San Luis Obispo, CA 
93401 (In Cal call 
(805) 543-1037 } 


Skyles Electric Works 


231 Е South Whisman Road 
Mountain View. CA 94041 
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Technical Forum 


to the microprocessor clock in the computer is gated to an 
8-bit binary counter through pulses created by a random- 
noise source. Since the instantaneous amplitude of the 
voltage from the noise source is not predictable, the 
width and the time of arrival of the gate pulse generated 
by the comparator are unpredictable. The sequence of 
numbers available from the counter is truly random (if 
you do not try to sample them at an excessively high 
rate). For the component values shown in figure 2, there 
should be no problem in any microprocessor application. 

The numbers generated by this technique are uniform- 
ly distributed; any number in the set of all possible 
numbers (0 thru 255) has the same probability of occur- 


+10V 


ring. The mean or expected value of the distribution lies 
at the center of the set of all possible numbers. 


Circuit Description 

The noise of zener diode D1 is amplified by IC4 and 
IC5, which are configured as high-gain wideband 
amplifiers. The amplified noise from ІС5 is compared 
with the DC wiper voltage of R18 at the input of com- 
parator [С6. A logic level is generated at the comparator 
output and is used to gate on and off a TTL (transistor- 
transistor logic) oscillator (IC2), which runs free at about 
3 MHz. A cascaded dual 4-bit binary counter (IC3) is 
clocked by this oscillator. 


Gr 
180pF *5V 


+12 TO +16V 
| „№ 
=. 
163 | 
7415124 7415393 298 > 
a 
8-BIT 
ЕС2 1CLR [^ SINPUT TO 
COMPUTER 
ЕСІ "GROUND GROUND > 
“Мес GROUND 2CLR GU». 
VCC 
-12 TO -16V "m 
+ | 
Py P 
-10V 
R13 
147K 
+10V „4 
PIN #'S SHOWN R20 R23 
FOR TO-5 PACKAGE 512 сәр 1K 
6.8 uF 
“ж! ( 
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luF 1АЕ amd | 1нЕ laF 
+ + + 
R17 
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R16 
1.5K 
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Figure 2: Schematic diagram of the random number generator described in this article. The noise of D1 is amplified by IC4 апа ІС5. 
The amplified noise from IC5 is compared with the DC wiper voltage of R18 at the comparator input of IC6. The level generated at 
the comparator input gates IC2 (running at about 3 MHz). The oscillator is clocked by IC3 (a cascaded 4-bit binary counter). The cir- 
cuit should be shielded. Pin numbers shown for ІСІ (Silicon General 3501) are those for a TO-5 package. 
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!! REAL TIME !! ENTITY A. `9 TRACK TAPE DRIVES 


34 MEGABYTES 
The TIME MACHINE from ALPHA OMEGA COMPUTER SEELY «һинән 


ч==== = 800 ЕРІ 
SYSTEMS isn't just another digital clock chip surrounded Nappa Lene, ' Westport, 'CT 06680 45 IPS - NEW IN 
by Interface circuitry, [t's en intelligent microcomputer BRAND NEW Es ORIGINAL 


APPLE DISKS $4850 VALUE BOXES 
Each Containing Multiple Programs 


based peripheral device. 


BASIC TUTOR SERIES — V 101-107 PERTEC Model 8840A-9-45 
The TIME MACHINE communicatea with your computer 2 u F P. 1 Apt š ы INDUSTRY STANDARD INTERFACE 

A series of seven disks with 67 studies designed for novice CAPABLE OF IND. STD. ANSI-IBM DATA FORMAT 
via a serial МО portatauser selectable data rate between š programmers. Teaches how to program your APPLE, 

in APPLE soft basic. READ/WRITE DATA ІМ STANDARD ANSI-IBM COMPATIBLE 

300 and 2400 baud, AS-232, 45-422, or current loop $10/Doc and Demo Disk, or $190/Series and Doc, FORMAT 

Tutor! — Intro toprogramming commands ....... 532 
communication may be used. Tutor li — Graphie. jag эы. a RE ы” gue pellet ie pusa pan p Inch reels hold up to 

Tutor lll — Studies in text thes and word processing 32 оа ia LOOGA: 
Battery protection against power loss is included. The Tutor IV — How to create music programs 32 EXCHANGE DATA & PROGRAMS WITH LARGE MAIN FRAMES 


Tutor V — Novice program sample studies ..,,,,... AT SCHOOL, WORK, SERVICE BUREAUS ETC. 
TIME MACHINE automatically computes day af the week Tutor УІ — Programming Ipehniques . a basan a 
| — Tutor V! — Utilities for study and use ,............ BARGAIN PRICED MINI-COMPUTER UPGRADE. OEM List $4850+ 
and leap year. Әштегей output pulses at one second, опе О/А Serles У 120-140 A large OEM overstack makes these industry standard drives available 


minute, and one hour intervals are provided. Subject matter studies. Each disk has 6+ pgms within the at a traction of their current list price Fully optioned drives handle up 
subject, All use Question/Answer format. Great to 10 5 inch reels of standard inexpensive '/ inch mag tape. Standard 
for dlacusslons. $10/Doc and Demo, or $32/Disk and Doc. 19" rack mount or use right out of the box an steel shipping мате 
Dimensions are 2.5 x 4. 75 x 7,5 inches. Batteries, Q/A — American History: Presidents, Wars, etc. which еаѕҝ̆у supports dmve in any posrhon 


Е Р Q/A — Human Blolagy: Bones, Qrgans, Diet, etc. š 
ower supply, and communication cable are included. == Е y SPECIFICATION SUMMARY: 800 ВР). ANSI :ndustry standard ІВМ 
P ЕРУ, š Q/A — Inorganic Chemistry: Elements, lons, etc. compatible data format, dual head (read after write) 45 IPS read/write. 
O/A — Elementary Astronomy: Stars, Constellations, atc. 200 IPS rewand. BOT/EOT sensing, 95-250 VAC/48-400 Hz (set up for 
Price 15 only $459 single lot and quantity discounts are Q/A — World History: European, Ancient, Asian, etc. 110 VAC/BOHz). sold state. approx 1 year old. all VO signals TTL and 


O/A — Сапега! Biology: Plants. Animals, etc, 
available, Dealer inquiries invited. Off the shelf delivery. Basic Ald — V 108 gy OTL compatible. tension arm tape buffering, full control pane! 


Useful routines and utilities to aid the novice programmer. FULL SPECIFICATIONS: Cal or wrae tor tull set ol spec sheets 


ALPHA Increases speed and efficiency when you transplant these TERMS: Guaranteed brand new drives $2400 FOB Morris Plains, Pree 
routines into your programs. $10/Doc - $39/Disk and Оос. includes іші Pertec "Operating and Service Manual." Manual alone $30, 
OMEGAcomputen 5357465, INC. Astronomy | - $32 Physica - $32 Testtorm - $39 Poat- deduclable trom order 
РО Bos 727 / Corana, Oro 7330 Pourrl- $24 Ed Demo - 524 Populations - $24- Others in 
Catalog. Inventory -$50 есемді -550 -510/бос. each. ELECTROVALUE INDUSTRIAL EE 
ird нн Бетін ікті eret Settee g Y 5 
Alt orders pre-paid or P.O.'S. Send for free cataiog. PO BOX 157-8 Phone reservalians and 
[903] 734i Add $2.00/mail each order - Guaranteed disk runs. MORRIS PLAINS. NJ 07950 дженкте арн 


Sammi [өст om = Syst F . 201/267-1117 
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MAGIC WAN Dt 
AS DATA BASE MANAGER 

Applicotion Notes: For eosy screen prompted finreractisie) 
dato entry, dofo volidation ond updote; record selection ond 
repor! writing. Comprehensive help messages to screen. 
Change format of records in о disk file. Mailing List: 
create and display list; find, browse through, change, oud 
to, delete entry; multiple code lines, up to 128 user-defined 
lines per record; setects (but does not sort); prints merged 
letters, lobels ond reports. Applicallom Notes will help get 
your tough applications going quickly and cosily by showing 
you the full applicotion power of this fantastic, versotile 
software, 535, with purchase of Magic Wand* only $10. 


MAGIC WAND* (1.1) THE BEST word pracessing 
packoge - there's nothing os powerful, useful, or 
аз easy ta use, Requires 32K CP/M", MP/M*, CDOS* or 
Oosis* апа CRT terminal with oddressable cursor. 8" 
soft-sectored or 5" NorihStar*, Vector Grophic*-Micrapolis*, 
SuperBroin* disks. Apple® [i & Il-Pius w/ Microsoft 280, 
specify SupRterm or Videoterm boord, 13 or № sectors. 
TRS 80” Mod Il, specify your CP/M version. Delivered 
ready to run - custom configured to your CPU, terminal, 
printer and disk; includes lesson files on disk, fully 
iliustroted Users’ Мопма! ond о Reference Cord. 5299, 


10,000 WOROS PROOFREAD IN | MINUTE 
SPELLGUARD* THE BEST, most useful spelling 
package available. Requires 32K СР/М», MP/M* or 
CDO5*, Works with ony console device. Compatible with 
Mogic Wond*, WordStor*, Electric Pencil* and mony more. 
Fully tested. Ready to run B" soft-sectored оғ 5" DD 
NorthStar®, Micropolis*, SuperBroin* disk, 5269. 


Speliquord* ond Magic Wonde, only $510. 


(INTERFACE EXPANSION BOARD 


MD For the TAS 80” 


[I CRO-DESIGN 


m 


The interface Expansion Board gives 
your computer these leatures 


— Desk Top Computer 


2K E-PROM OPTION. — — This unit is a computerized Electronic Secre- 
32 K Memory o E p tary. It keeps time, date. calendar, message. and 
Real-Time Clock k meeting files. Originally sold thru a major mail 


Parallel Port Q 5 order house for over $450. 
Н5-232 Port — d Technically, it's a 6507 MICRO. ROM, RAM, 


биг! Cassette Line š : 

. қ Panaplex Alpha Display, Ni-Cad battery, Power 
ыт. y c. те” қа Supply, Keyboard, Wood and Aluminum Case 
ll aca 74 95 with Schematic and operating instructions. 


Sifk Screen 
Solder Mask m ет Most of these Computers are warranty returns. 
Expansion Port МЕ а We are offering Refurbished, like new, units for 
Manual idenls add 5 + sows $99.95 and AS IS (most have minor problems) 
a. units for $44.95. Add $4,95 for shipping and 
MANUALS $7.95 handling. All units are complete as described. 
FREE зз ыл) AVAILABLE All sales are final. California Residents add 

шім 6.5% sales tax. 


em MICRO-DESIGN — Send Payment with order or call our Order Line 


Р.О. Вох 18054 ил | 408-272-2320 and use your MC or VISA card, 
Austin, Texos 78740 


1-512-458-2947 Solid State Surplus 
Eo ы АШИР P.O. Box 32418/San Jose, СА 95152 


We rigorously select, ose and support 
the softwore we sell. Orders promptly 
acknowledged, Checks must clear befare 
shipment. Qur low prices reflect full cosh 
discount while maintoining quolity custamer 
service. Export orders welcame. * = trademork. 


PELICAN PROGRAMS 
49 Pelican Court, Syosset, NY 11791 
(516) 921 - 3083 
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ATARI GAME 
OWNERS 


YOU ALREADYOWNA 
POWERFUL HOBBY COMPUTER 


Realize its capabilities by plugging our Magi- 
Card module into your unaltered Video Com- 
puter SystemT.M- console. If you have ever 
wanted to program a computer or learn about 
microprocessors, our MagiCard and detailed 
instruction manual are an unmatched educa- 
tional value. If you have ever wanted to under- 
stand and use the video and audio capabilities 
of your ATARI game, our MagiCard will un- 
lock its mysteries. Features include 1K bytes 
of RAM and a 2K byte ROM monitor. Using 
your keyboard controllers, you will soon be 
creating your own 6502 machine language 
programs. To receive your MagiCard and man- 
ual (including sample programs and instruc- 
tions for building a cassette interface), send 
check or money order for $49.88 (in Illinois, 
add 6% tax) to Computer Magic, Inc., Box 
3383A, Fox Valley Center, Aurora, Illinois 
60505. 


ATARI and Video Computer System аге trademarks о! ATARI Inc. 


SOFTWARE 
DESIGN ENGINEER 


BSEE/BSCS. minimum 3 years 
programming experience. Real- 
time systems programming and 
software development for elec- 
tronic switches is a plus. Ex- 
perience with PASCAL or C or 
Assembly language required. Call 


TRS-80* COMPATIBLE, IBM 
SELECTRIC® -BASED I/O TERMINAL 
with ASCII conversion installed: $645.00 


collect or send resume to Ken- 
neth W. Cooper, Harris Corpora- 
tion, RF Communications Divi- 
sion, 1680 University Avenue, 
Rochester, NY 14610, (716) 
244-5830, EXT 3356. 


Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Supplies 
{5 volt 35 amp, others); Displays; Cabinets; 
Transformers; Heat Sinks; Printers; Com- 
ponents. 
Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 
130 Northeastern Bivd. 
Nashua, N.H. 03062 
Phone orders accepted using VISA or MC 
Toll Free 1-800-258-1036 
in NH 603-889-7661 
*TRS-80 is a trademark of the Radio Shack 
Division of Tandy Corporation. 


HARRIS 


COMMUNICATION AND 
INFORMATION PROCESSING 


An Equal Opportunity Employer M/F . 
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APPLYING MICROCOMPUTER TECHNOLOGY TO THE MANUFACTURING INDUSTRY 


CENTEC Process Systems Inc. 
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Technical Forum Цц 


Parts List 


IC1 Silicon General SG3501 dual regulator 
IC2 74LS124 oscillator 

IC3 74LS393 dual 4-bit counter 

IC4, IC5 Harris HA2517 op-amp 

ІС6 LM311 comparator 


В1, R2 4.7 ohm 1/4 W 5% CC (carbon composition) 
R4, R5 680 ohm 1/4 W 5% CC 
R8,R10,R14,R15,R20,R21 51 ohm 1/44 W5% CC 
R17 10 k-ohm 1/44 W5% CC 

R19 100 ohm 1/4 W 5% CC 

R22 47 k-ohm 1/4 W 5% CC 

R23 1 k-ohm 1/4 W 5% CC 

R16 1.5 k-ohm 1/4 W 5% CC 

R3 9.00 k-ohm 1/8 W 1% mF 

R6, R11 1.00 k-ohm 1/8 W 1% mF 
R7,R9,R12,R13 147 k-ohm 1/8 W mF 

R18 10 k-ohm miniature 10-turn potentiometer 


C1,C2,C4,C6,C10,C14,015,019,C20 1 aF 25 V tantalum 
C9,012,013,017,C18,C21 ,C22,C23 6.8 aF 25 V tantalum 
C3,C5,C8,C11,C16 0.01 F disc ceramic 

C7 180 pF disc ceramic 

D1, D2 IN747 zener diode 


Table 1: Parts list for the circuit shown in figure 2. 


A great deal of power-supply decoupling and isolation 
is used in the analog section of the generator. This is 
necessary to avoid picking up the 60 Hz power signal or 
any other periodic power-supply noise that could destroy 
the randomness of this circuit. 

The circuit should be constructed within a shielded 
enclosure to avoid RF (radio frequency) or other in- 
terference that could cause a periodic output from IC6. 
The +12 V supply in my SwTPC 6800/2 (actually +14 
V) has an unacceptable amount of 60 Hz ripple for this 
application, so a dual IC regulator (IC1) regulates this 
voltage to a clean +10 V for the analog electronics. 

Alignment of the generator is relatively simple if an 
oscilloscope is available. R18 is adjusted while viewing 
the waveform at pin 7 of IC2. This potentiometer should 
be adjusted until the waveform at pin 7 spends an equal 
amount of time in its high and low status. That is, the 
brightness of the scope trace should be adjusted for 
uniform brightness at its top and bottom edges. If no 
scope is available, set the potentiometer for 50 to 100 mV 
at the wiper. 

The eight counter bits may be connected in any order 
to the eight lines of the parallel port of the computer. In 
my particular application the port is read with a load- 
accumulator instruction when a number is needed. No 
strobe or handshaking is used. 

A Gaussian, or normal, distribution can also be 
created using this uniform generator. Using what statisti- 
cians call the Central Limit Theorem, a normal distribu- 
tion can be created by averaging several random numbers 
of any other type distribution. I have found that a conve- 
nient and sufficient number of samples in most cases is 
64. Averaging multiples of 2 maintains maximum speed 
because the division in the averaging process can be done 
with simple accumulator shifts. Of course, speed is 
sacrificed with this method because only one normally 
distributed number is created for every 64 uniform 
numbers generated. B 


FREE! 


1981 
DISCOUNT 


ELECTRONICS 
CATALOG: 


JOIN THE PAK! 

Send for our Free catalog and become a 
member of our exclusive Fak, Our 

members receive Poly Paks’ 

exciting catalog several 

times a year. We offer: 

Penny Sales, Free 

Premiums and Low, 

Low Prices on a wide variety of 

Elecironic Producls such as Computer Periph- 
arais, Integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Таке advantage of our 25 years as America's 
loraemast Supplier of discount electronics. 


POLY PAKS, INC. 


P.O. BOX 942,875 
| 8. LYNMFIELD, МА. 01940 (817) 248- 3828 
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$ GET YOUR SHARE 5 
Join the thousands of winners who have built 
on their computer interestto create a success- 
ful data processing-based business, and: 
SHARE IN THE MINI/MICROPROCESSING BOOM 
Read this exciting new book: 


MAKING IT IN DATA PROCESSING - 
ON YOUR OWN IN THE EIGHTIES 


Written by experts in the computer business, 

this book contains all you need to get'started, 

including: 

s How to locate manufacturers who will help 
finance your new venture. 

s What types of business are available and 
are best for you. 

* Actual sources of Venture Capital looking 
for new businesses. 

* Complete guides to pricing, sales promo- 
tion, advertising, publicity, and marketing. 

* Dozens of sources of information to help 
you build your business. 


To order, iust clip this ad and send with only 
$19.95 to: 


THE SEABIRD PRESS 
PO Box 461, Lexington, MA 02173 


Full 30 day money back guarantee 


Circle 362 on inquiry card. 


HEATH/ZENITH 89 USERS 


16K Memory expansion card to make Н/ 289 
a 64K machine 
Assembled and Tested 


REMEX Intelligent 8'' Floppy drives DS DD 
Master 1. 2MByte 

Slave 1.2 MByte 

Master & Slave in a box 


2.4MByte with power supply 


ANADEX Printer DP-9500 
added 2k buffer ...............$1475 


Shipping Not Included 
2596 Down on All Orders 


SECURED 

COMPUTER 

Р SYSTEMS 

Ж 12011 Adare St. 
SSM " Cerritos, Ca 90701 


(213) 924-6741 


Circle 364 on inquiry card. 


Ornea SOF TARE 
BUYERS GUIDE 


AN EXTENSIVE GUIDE 
TO ALL 
MAJORSOFTWARE FOR 
MAJOR HARDWARE 
SYSTEMS 8912478 
ӘПГТІГАРЕ 
BUYER'S GWE 
Over 1000 Programs 
Major Business 
Applications 
Vertical Software 
BIG FIVE 
Operating Systems 
Send $8.95 plus $1.00 Postage and Handling to: 


OFFICIAL SOFTWARE BUYERS GUIOE 
Р.О. Вох 18278, Reno, Nevada 89511 


Please atlow 3 weeks for delivery. 
OEALER INQUIRIES INVITED 


Circle 289 on inquiry card. 


TRS — 80* 
Owners 

Interface your level ІІ computer to 
your temperature sensors, wind sen- 
sors, joysticks, etc. Control your 
heating/cooling systems, solar col- 
lectors, wind generators, etc. The 
uses for this interface are limited 
only by your imagination. 


e 8 analog inputs (8 bit A/D) 
8 on/off outputs (TTL drive) 
Connects directly to TRS-80* 
Price $149.00 
Visa, Master Card, C.O.D. 
W.S. ELECTRONICS 


P.O. Box 203 
Meadville, Pa. 16335 


*Trademark of Tandy Corporation. 


Circle 432 on inquiry card. 


IJCAI-81 


7TH INTERNATIONAL 
JOINT CONFERENCE 
ON ARTIFICIAL 


INTELLIGENCE 


24-28 AUGUST 1981 


UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER, B.C., CANADA 


The major international artificial 
intelligence conference 


All-day Tutorial Program, August 24 


Week-long А.І. Research & 
Development Exhibit Program 


Conference Information: 

Richard Rosenberg. 

Dept. of Computer Science 

University of British Columbia, 
Vancouver, B.C.. Canada VoT IWS 
(604)228-3061 

Tutorial and R&D Exhibit Programs 
Infarmation: 

Louis G. Robinson, 

American Association fer Artificial Intelligence. 
Stanford Unversity. 

Box 3036. 

Stanford. СА 94405. U S.A 
(415)495-8825 


Circle 189 on inquiry card. 


$ $ $ $ $ $ $ 


STOCK MARKET 


Soflware Фасба ge 
$ % $ 8 8 


GIVES YOU THE 3AME EDGE BIG BROKERAGE 
HOUSES AND lARGE INVESTMENT FIRMS HAVE 
HAD FOR YEAR3. KNOW JUST WHEN TO BUY 
AND SgLL.BIG PROFITS IN VERY SHONT 
TIME WITHNO PREVIOUS STOCK EXPERIENCE 
ALL PROGRAMS NOW IN "BASIC" TO RUN ON 
YOUR PERSONAL COMPUTER SYSTEM. 


ENCLUDES: 1)THE STOCK ANALYZER 
2)NET GAIN & TAX LIABILITY 
3)PERSONAL FINANCE MANAGER 


ORDER YOUR COMPLETE MONEY MAKING STOCK 
MARKET PACKAGZ TODAY. ONLY $29.95 
PLEASE SPICIFY COMPUTER МАКЕ. Comes 
with written moneyback garentee. 


PA. JA 
д Ут 


820 16TH STREET 
DENVER, CO.80202 


Circle 238 on inquiry card. 


RS-232 PROBLEMS? 


LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER- 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE- 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 


$39.95 POST PAID 
B & B ELECTRONICS 
BOX 475/ MENDOTA, IL 61342 


Circle 43 on inquiry card, 


ж OHIO SCIENTIFIC x 
OWNERS 


Starstuck Software 
ж ANNOUNCES* 


Star-FORTH V2.0 
A FORTH-79 Standard System 


NOW Available For All Systems 


79.95 Disk Systems 
59.95 Cassette Systems (8K and up) 


PLACE YOUR ORDERS NOW! 
SPECIFY SYSTEM 


Starstruck 


4515 Whisper Lake Dr. #8 
Florissant, MO. 63033 


(314) 355-2396 
(314) 837-4495 


DEALERSHIPS AVAILABLE 


Circle 386 on inquiry card. 


Technical Forum 


Fast Fourier Comes Back 


Alastair Roxburgh, 50 Maitland St, Dunedin, New Zealand 


The program “Fast Fourier for the M6800,” by Richard 
H Lord (February 1979 BYTE, page 108), contains an 
overflow bug that I discovered while testing a version of 
the program written for the 8080 processor. (See listing 
1.) After the exact nature of the fault was ascertained, a 
theoretical explanation for it was easy to find. The prob- 
lem concerns the maximum two’s-complement value 
allowed before scaling commences. The 6800 program 
requires that any data point outside the range of —64 < 
data < 64 be scaled down before the next pass. Scaling 
divides all data values by 2. However, during passes 2 
thru 8 it is quite possible for the results of arithmetic 
operations to exceed the 8-bit two’s-complement-number 
range of —128 < data < 127. The reason for this can be 
seen by referring to lines 205 and 215 in the original pro- 
gram. These lines yield: 


A Message 
to our Subscribers 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
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information of interest to 
them*in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 


While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 


RM’ = RM + RN*COS(X) + IN*SIN(X) 


Letting RM=RN=IN=M, the maximum data value, 
then: 


RM’ = М*(1 + COS(X) + SIN(X)). 


The maximum value of RM’ is then M times the max- 
imum value of 1 + COS(X) + SIN(X). This maximum 
value occurs at an angle of 45°, given by TAN(X) = 1. 

Thus, the maximum value of RM’ is M(1 + 1/2 ) ог 
approximately (2.414)M. Letting RM’ = 127 (the max- 
imum positive 8-bit two's-complement-data value), then 
M = INT(127/(1 + V2 )) = 52. 

Thus, the data should be scaled before each pass if any 
point exceeds the range - 52 < data x 52. It makes little 
difference to the spectra whether the relational operators 
here are greater-than-or-equal or merely just greater- 
than. The 6800 program should be amended accordingly: 


CMP A 
CMP A 


00268 
00270 


# $CC (— 52) 
# $34 (52) 


The test program that uncovered the overflow error 
used program-generated square waves with a period of 
six data points (equivalent to 10.667 Hz using a sampling 
rate of 64 Hz). Every amplitude from 128 + 127 down to 
128 + 1 was tested and the power spectra, as well as 
SCLFCT, were printed out (requiring approximately 
three hours at 110 bits per second). 

Each transform in the 8080 program takes 3.6 seconds 
to compute with a 2 MHz processor clock. The power 
calculation is fast, because a lookup table is used. 

When FFTs (fast Fourier transforms) are computed on 
a minicomputer that has sophisticated error-trapping 
hardware, the usual practice is not to perform any pre- 
scaling, but instead to allow arithmetic overflow to 
occur, do a software interrupt to a scaling routine, and 
return. This way, fewer scalings of all the data are re- 
quired, yielding results with the maximum possible 
numerical precision. The 6800 can detect two's-comple- 
ment overflows and can efficiently perform (two's com- 
plement) arithmetic shifts to scale the data, but it does 
not have an automatic overflow trap. The advantage of 
slightly better numerical results would be outweighed by 
the time required to call an overflow-checking subroutine 
after most arithmetic operations. The 8080 is even worse 
off; it has neither a two's-complement-overftlow indicator 
nor a single-instruction equivalent of the 6800's ASR. 

Text continued on page 460 


Listing 1: The 8080 version of the fast Fourier transform program originally written for the 6800 processor by Richard Lord. In this 
version, Mr Roxburgh has corrected an overflow problem that he discovered and diagnosed in the original version. 


nona 
пала 
nnnn 
nnon 
nang 
anann 
nnan 
8100 
п ооп 
nega 
nooo 
nnno 
anno 
0000 
nnno 
R300 
A302 
agia 
В 306 
В 308 
RINA 
R30R 
Я 30С 
R300 
Вай 
B 30F 
R310 
8210 
831 } 
8 312 
RAL 
R314 
RILA 
RADO 
R500 
R600 
8700 
8700 
В77Е 
RRON 
RRAN 
annn 
Boon 
RANN 
В ПВП 
800.3 
я 006 
8 009 
R 009 
8 009 
я 009 
вопс 
8 0nc 
RANAC 
Rn0C 


Rone : 


В ПОЕ 
А011 
8111 
RAII 
Rola 
R016 
117 
АПТА 
ROA 
Rain 
ПА 
RRID 
Я 020 
Е 021 
8023 
Я 024 
в 025 
В 026 
Я 029 
я 029 
#029 
B 029 
Bnet: 
R ПРЕ 
8 031 
8032 
8 031 
к п34 
А 135 
R036 
5 127 
В 038 
В 0:39 
апас 
возр 
8 03Р 
Я 04] 
8 hap 
8 043 
В 04:4 
81045 
В 046 
В 047 
B ПДА 
R һал 
Я 04А 
В 04А 
8040 
S050 
8051 
R 052 
8 153 
R054 
В 055 
Я 056 
8057 
8058 
8159 
Я 05 А 


cD 
cn 
ср 


c3 


F4 


20 


00 
nn 
na 


38 


46 


PF 


аһ 
00 


АҒ 


ЯЗ 


ВБ 


RD 


BA 
AS 


Rn 


R5 
85 


ВО 


во 


RQ 


Bl 
RS 


onan 
napa 
nna 
NAAN 
1050 
ИМ 
0070 
0080 
01190 
nina 
0118 
0120 
0130 
nia 
0150 
0160 
0170 
0180 
nion 
0200 
0210 
0221 
0230 
0240 
1250 
0260 
0270 
0280 
neon 
1200 
nain 
0320 
n330 
0350 
0360 
1370 
nup 
0384 
03H85 
nage 
1390 
pann 
0410 
02120 
0/1:30 
0460 
0470 
0480 
14490 
0500 
0540 
0550 
0560 
1570 
058 0 
0590 
0600 
0610 
1628 
nean 
0640 
065n 
neen 
ne7n 
0658 
0690 
0700 
1710 
1720 
0730 
0740 
0750 
1761 
0770 
07AN 
1790 
agan 
MRIN 
0821 
0930 
naan 
0850 
01860 
1870 
038 0 
0890 
nona 
1910 
1920 
0930 
0940 
0950 
0960 
0970 
0980 
1990 
1000 
1010 
1070 
1030 
1040 
1 050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
BRI. 
1140 
1150 
1160 
1170 
1180 


33; FAST FNOUPFRFIFR TH AN S F NAR Me 
;4 а = з = = g т = > з в = E ш ш H ш = ER 
ЭЗПРІСІМДІ.:- MERNO FFT PYTF FFP 1979. 
;3;RüRDn VERSION PY2- ALASTAIR PDXhUFG. 
33 DATFt- Л ПСТ 1979. 
$;256 POINT IN-FLACF СПУРІЕХ FOURIFR TRANSF MRY о 
33 INPUT DATA UNSIGNFD WITH ZERO = B8nu. 
%ЗСПМРІҒХ ПОТРЦИТ SIGNFD (2*5 COMP.}). 
33PFAL CUTPUT (POVER OR AMPLITUDF? UNSIGNFD. 
3+ 
1 
SCADR FOU OS9FüünH :2%5 COMP. SQU- TAPLF» 
STADR FOU QFONKH 22175 COMP. SINF TABLF«4 
E 
ПЕС #300H 
RLPTI DS 2 SRFAL PTR 1» 
RLPT2 DS 2 3REBL РТН °P. 
IMPT 1 DS 2 SIMAGe PTR 1. 
МРТ? DS 2 SIMAG. PTR 2. 
SINPT DS 2 3SINF TAPLF РТВ. 
CFLCT DS 1 3CFLL СТН» 
CELNUM DS 1 ; ND. (JF CFLLS: 
РАІНММ DS 1 s;PAIRS PER CFLL: 
CFLEIS DS 1 ; SPAN FiFTWEFN PAIRS» 
DFLTA DS 1 3 ANGLF INCREMENT. 
SCLFCT DS t1! 3MULTIPLY ÜDUTPUT AMPLITUDF 
# PY P'SCLFCT: 
SINE ps 1 
COSINF DS 1 
TRFAL ODS 1 
TIMAG DS ft 
i 
ORG 8400H 
INPD DS 256 INPUT DATA RUFF. 
REAL DS 256 ЗАРА" BUFF: 
IMAG DS P56 3"IMAG" BUFF. 
ORG R77FH 
PARUF DS 1Р9 s PÜWFR/Z/AMPLITUDF SPECTRUM. 
й 
ORG BNAONHK 
t 
33ТЕ5Т FFT PROGRAM. 
$} 
CALL WAVF ¿GFT TFST SIGNAL: 
CALL FFT FORM COMPLFX SPFCTRUM. 
CALL POWER  ;CUNVERT CUMPLFX SPECTRUM 
; ТО 128 PT POWER SPECTRUM. 
5 CALL MAGNI 3CONVERT CUMPLEX SPECTRUM 
$ ТП 128 PT AMPLITUDE SPFCTRUM 
JMP ПАҒЕЯН 5 RETURN TO BMCOS:. 
2 
33 
53INITIALISF DATA АНЕЛ5. 
1) 
FFTs MUVI AsO 
STA  SCLFCT 
+ 
CLEAR IMAG. ARRAY: 
CLFARSLXI Hs IMAG 
CLR1: MVI M;N 
INR L 
JNZ CLRI! 
H 
SKOVE INPUT DATA INTO РЕЛІ. ARRAY. 
; DE2 SDURCEs HLzDFST. 
МПУЕ: LXI DsINPD 
LXI ЧЬНЕЙІ, 
MOVi: LDAX D 
SUI 804 %СПМУЕНТ ТГ) ?'S СОМРЕЕМЕМТ. 
MOV MA 
INK Е 
INR 1. 
JNZ МП 
$} 
33 PF-TRANSFORM PIT SWAP. 
ki 
LXI О, HFAL 
LXI Н,ВҒАТ, 
PITREVs:s MUI F,R БЕТ PIT CTI. 
МОУ АМ. SLOW- ORDF? PITS OF RLPT1.- 
ГАМІ: RAR МОЧЕ LS RIT OF nLPTI 
МПО C^ z INTO CY ё SHIFT 
ҰПУ А,Е 
FAL i IN RFVERSFE ORDER PACK 
MNV F.A ғ INTD RLPT2. 
MOV А.С 
NCR P 
JZ MARV 
MAV AL 
СМР F з СУРАНЕ VALS. 8 IF 
JC SVP 1 > SAMF; DÜUN'T SWAP. 
SVAPs MOV CM jGET VAL 1 INTO C. 
АХ D 5GET VAL Р INTO А, 
MOV MA ; STURF IN SWAPPED DRDFR. 
МП) AsC 
STAX D 
SWPI* INR 1. 
JNZ ПІТНҒУ 
i 
35 FFT FIRST PASS. 
т 
PASSI:CALL SCALF ;SCALF IF DATA AIVFR-RANGF. 
LXI H- REAL 
PA1: MOV А,М ;GFT НМ. 
MDY (CoA 3SAVF ЯМ, 
INR L 
MOV EBM СРТ RN TNO. 
DCR L 
ADD п ;RM' = RM+RNe 
MIV МА SSTORF NEW RM. 
М AsC 3 RFTRIFUE НМ. 
SUD P НМ" = RM-RN. 
INR L 
MDU MA »5ТСІРЕ RN " < 


8058 
В DSC 
BNSF 
В 05Е 
Я n5F 
В 05Е 
В 061 


Я 064 : 


В 067 


Я 069 : 
R пес: 


В 06Е 
R07? 
8075 
В 078 
8 n7n 
В 07Е 
В ПВ |1 
В ПВА 
АПАТ 
В ПВА 
B NRD 
8 090 
8 093 
8194 
В 197 
В (9А 
56 096 
RüSF 
В ПА] 
В ПА? 
B 025 
Я [ЛЕ 
RNAS 
Я ПАР 
я DAC 
я TAD 
R ОЛЕ 
RAPI 
R nh: 
Я nn5 


AnPn6 j| 


R NRO 
карг 
В ПРЕ 
R NECH 
R ne 
Я nce 
Rang 
RnCC 
R nr: D 
Я ВСР 
RADI 
R ора 
A 007 
В ПАЯ 
gang 


В ПрА : 


R ODD 
В ПЕП 
RE: 
& ПҒА 
BFS 
RIFS 
R NFR 
в OF9 
ВПЕЛ 
8 ПЕТ 
АПЕК 
Я ПЕР 
ПЕП 
Я 0ЕЗ 
Айға 
BOF? 
„ЭШ; 
8 nFA 
Я ПЕР 
В ПЕС 
RNFD 
Я 100 
8 111 
Bina 
Kina 
8106 
Я 117 
Я | ПА 
я ол 
Я 107 
Я І0Ғ 
8111 
B }}2 
A113 
R116 
R117 
ВИА 
RIM 
B11C 
RIID 
B120 
Я 120 
8123 
Я 128 
В 127 
В 128 
BPR 
RIPF 
Я 12Е 
А 132 
В 1:32 
R13? 
В 142 


21 


50 


nn 


1? 


OR 


ЕП 


RA 


BA 


АЯ 


RA 


1190 
1200 
1? (n 
1220 
1230 
loan 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
15493 
1410 
1420 
$430 
1440 
14150 
1460 
1417 0 
149m 
1490 
1500 
1518 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1611 
1620 
1630 
1640 
16.5 П 
1660 
1670 
1ЕЯП 
1690 
1700 
1710 
1728 
рұза 
1740 
1750 
1760 
1770 
1791 
1790 
1800 
] 810 
1826 
1530 
1840 
1550 
1560 
1870 
тип 
1890 
1900 
1910 
1920 


1930 , 


1940 
1950 
1960 
1970 
198 0 
1990 
2101 
2010 
Ра? 
2030 
Paan 
2051 
2nan 
2070 
акп 
2090 
Pion 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2211 
2220 
paan 
224 
2250 
226 
2271 
РРБ П 
2290 


INR L 3NEW PAIR» 
JNZ РА! 
33 COMPUTATION OF FFTe PASS 2 THRU Ne 
33 
ЕРА55:М У] A. 64 ;SET UP РАНАМЕТЕН$ 
STA CFLNUM $ FOR NO. ПЕ CFLLS, 
STA DELTA $; ANGLF, 
MUI As? ; & FOR 
STA PALRNM ; PAIRS/CFLL- 
STA  CELDIS ;SPAN РЕТУЕЕМ PAIRS. 
NPASS:CALL SCALF. ;KEFP DATA IN RANGE: 
LDA CFLNUM ¿GFT ND, OF CELLS & 
STA  CFLCT ; PUT INTO CELL CTR. 
LXI HAFAL 
SHLD RLPT} 
SHLD БЕРТ? 
LXI Hs IMAG 
SHLD IMPT! 
SHLD IMPT? 
NCFLL:LXI  H4STADR 
SHLD SINPT 
LDA PAIRNM ¿GFT PAIRS/CELL СТА, 
MOV Ра 
NCI: LXI HaCFLDIS 
LDA НІРТ! ¿PTR 1 LSRY. 
ADD M ;ADD PAIR ÜFFSET. 
STA RLPT? :5ЕТ UP POTH 
STA ІМРТР $; @ND PTRS- 
PUSH Я 3 SAVF. PAIR СТН» 
LHLD SINPT 
MOV AM 3GFT SINF ПЕ ANGLF 
STA SINF і 8 ЗАУР. 
MUI №584 АРГ COSINE ÜFFSFT 
ADD L $ MODULN 256. 
MNV bea 
MU A,M ;GFT CNSINF ПР ANGLF 
STA CNSINF ) & SAVF. 
LHLD RLPT? СЕТ РЕЛІ. PTR 2. 
Упу CM 3 GET FN. 
PUSH В 3SAVF RN» 
LDA COSINE СЕТ COSINF. 
CALL MPY А = RNaCUSCZ)« 
STA ТАҒА 35ЛУҒ PRÜDUCT: 
POP р sGFT RN, 
LDA SINF 
CALL MPY А = RN®SINCZ de 
STA ТІМЛС ;5лУЕ PRaDUCT: 
LHL ІУРТ? 
MDV с,х ;GFT ІМ. 
PUSH Р 3SAVF IN. 
LDA SINF 
CALL MPY JA = IN$*SINCZ)« Е 
LXI Ho,TRFfAL 
spn x 
“MOV М.А ТА = BM&CDS + INSSINe 
POP R УСЕТ 1%. 
LA CNSINF 
CALL МРУ j^ = INX(ÜStOZ)« 
LXI He TIMAG 
SUR M 
Пи Man ТІ = 1№С105 = BN*5IN:. 
НІП BLPT1 
МПО As СЕТ HM. 
MOV CoA 35ЛУЕ PMs 
МПА ТРЕМ. 
enn с 
МОм Maa SRM" = ПМ+ТЕ. 
MNV C I GFT RX, 
LXI Ч, ТРЕЙ 
SUR M 
LHLD RLPT? 
MOV м,А SRN’ = РМ-ТА. 
+ 
LHLD IMPT1 
KOV AM ВЕТ ІМ 
МПУ Cê ЗАУР IM. 
LDA TIMAG 
ADD С 
МПУ М»А IIM" = ІУЖТІ. 
MOV АС 3GFT Ім. 
LXI Ha TIXAG 
SUP M 
НП IMPT? 
MO Mañ TIN’ = IM-TI« 
1 
LXI H55INPT 
LDA DFL1^ 
Ann M 31NCH. PTR ANGLF PY DFLT/íw 
МПО Mañ 
LXI Н,НІРТІ 
INP M 
LXI Hun IMPT1 
INR М 
POP P 
DCR р ; DFCREMENT PAIR СТЕ. 
JNZ МС! 
33155 
LXI MH,RLPTI ;GET PTRS ë 
LDA  CELDIS 
App M 1 ADD CFLL ПРЕЗЕТ. 
MOV МА 
ST^  IMPTI 
LXI Hs CFLOT 
DCR м 3БЕСП» CFLL СТА. 
JNZ  NCFLL 
£1 
Fi CHANGE. PAPAMFTFRS FOR NFXT FASS. 
гі 
ЖЕРІ: LXI H, CFLNUY 


Listing 1 continued on page 460 
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Listing 1 continued: 


R135 ТЕ 
8136 А7 
A137 1Е 
R138 P? 
R139 77 
ВІЗА CR 
вілп 73 

F TIG TE 
В1ЗП A7 
R13F 77 
Я13Р 29 

В 140 ?F 

В 141 87 
В14? 77 

Я 1:3 23 

Я 144 7F: 
$145 АТ 

Я 145 IF 
Bla? 77 
RIAR C3 6F 
В зар 

R IAP 

RIAM 

Riap 

нул 

Klar 01 nil 
RAF 11 FF 
Я 151 01 FF 
R154 ПА 


RA 


R155 03 

RISE FF CC 
Я158 D? 6n RI 
Rist FF 34 
ңіз pa ға Я} 
Rlen 19 

R161 ПА 5/41 H1 
Я |154 СӘ 

RIAS A OF АЗ 
RIER ЗА 

Я 169 ni 00 55 
R16C 21 FF (1 
RIEF ПА 

Я 170 FF АП 
А172 ЛЕ 

В 173 IF 

8174 02 

R175 n3 

В 176 19 

R177 DA ЕЕ Bt 
817A СО 

R17F 

R17R 

8 } 77 

LE AL 

Я 178 

RB17R 


R17P 

R17P 

817R 

& 17А SF 

Я 17С 

817C AF 

817D 47 

RITE 57 

817F 67 

В 180 6F 

8181 7N 

8182 FF on 
RIRA FP ВА R! 
R137 7A 

A 168 PF 

В1Я9 57 

RIRA 79 

RIRP FF 00 
Ri8n Fa 92 81 
Я 190 78 

Я 191 AF 

R19? 47 

R193 3F 0F 
R195 F5 

Я 196 

В 196 TR 

Я 197 FF 80 

В 199 ЗЕ 

Е19А IF 

B19B 47 

В19С 79 

Я 190 IF 

R19F ДЕ 

В ӘҒ 

В 19Ғ 

В 19Р D? АЗ RI 
ВІЛ? 19 

RIBS 

Я 183 FP 

R іал 29 

Я 125 ЕР 

3 1A6 

81A6 Fl 

8147 3D 

8148 C2 95 В! 
RB LAR 

Я 1АР 

RIAR 29 

Я 1АС 7С 

Я1АП C9 

Я LAE 

B АҒ 

В1АЕ 

Я | АР 

ВЛАЕ 16 OF 
НІЛП 21 00 85 
8183 11 7F B7 
Я 116 ШЕ 

вія? OA 

Rim 1Р 

RIR9 AC 

ВІРА ІС 

RIPP C? R6 R1 
RIPE 21 00 Я6 
ИІСІ ІР ТЕ А7 
Rica АЕ 


nan 
P310 
napu 
рлар 
рлав 
PRS 0 
PASO 
P270 
AJA 
pago 
рабе 
Palo 
Paro 
PAJA 
рай! 
PAS 
РАБ 
Pato 
пла 0 
яро р 
2500 
2510 
P5?0 
2530 
?5A(0 
2551 
РЕ 
7971 
РАЙ 
2591 
РЕПО 
2610 
P6 PT 
Pe Il 
PEIN 
0650 
PAGI 
PE7N 
PERI 
7691 
2710 
2710 
77720 
Р? АП 
ЖЕЛІ) 
2750 
2760 
2770 
278 0 
2790 
2800 
2810 
pan 
РЕЗО 
ряда 
ARSD 


2860 
2970 
PRRD 
2891 
2900 
2910 
2970 
2930 
2940 
295 
2960 
2970 
2980 
2991 
31010 
3010 
3020 
5020 
3040 
3050 
3060 
2070 
2040 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3160 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
32870 
3280 
3790 
2310 
3310 
3320 
3330 
3340 
3:350 
3360 
3370 
4280 
3390 
3400 
3410 
3420 
34:30 
Mun 
3450 
1460 
1470 
3480 
3490 
3500 
3510 


MOV ALM 
ANA A СЕРЛЕ CY ё SHIFT 
RAR $ RIGHT TO HALVE NO. CFLLS. 


ORA A 3SFT FLAGS. 

МПУ Mñ 

RZ 3 DUT OF CELLS => ***FINISH**x. 
INX H 3 РАТЕММ. 

MY А,М 

AND А STWICF ASS MANY PAIRS. 

MNV МА 

INX H >CFLNIS. 

xU AM 

ADD A 3TWICF AS FAP APART. 

“IV М.А 

INX H yDFL Tía 

MAV Ash 

ANA А sCLFAR СҮ 6 SHIFT 

RAR? 3 RIGHT ТП HALVE THF ANGLF.« 
MTN М,А 

MP МРА55 


SCALF NVFR-RANGF DATA. 


CALF RFAL 2 IMAG IF -5Р > ANY DATA >= 52, 
МП RFRISTERS PRFSFRVFD- 


SCALF:LXI Р, АРА. ;SFT UP TARLF РТА. 

LXI П-1 

LXI Hs S1P-1 УМ. ПЕ PTS - 1. 
ӨСІР: LDAX Г 3GFT DAT. 

INX п » RUMP РТН. 

CPI -5? 3TEST LOWFE LIMIT. 

JNC SCL 3SKIP TO NEXT РТ» 

CPI 52 3TFST UPPFR LIMIT: 

JNC 501, SSCALF ALL IF ПОТ ПЕ RANGF. 
StL3a: ПАП р 3TFST МЕТ РТ. 

JC SCL? 

RFT sDONF TESTING. 
SOLA: LXI H»5CLFCT 

ІМЗ м S PUMP SCALE FACTOR COUNT. 

LXI РЕА 3 SET UP TAPLF PTR. 

LXI Н,512-1 ;ND. ПЕ PTS = 1. 
SCL6: LDAX P GFT DATA: 

CPI ЯП 3 TEST SIGN £ 

Сис 3 FXTFND ІТ TO CY. 

RAR DIVIDE RY 2. 

STAX P S НЕТОАМ РАТА TO ТАРЕ. 

ІМХ P 3PUMP РТН. 

DAD n SNEXT РТ. 

JC SCL& 

RET sDONF SCALING. 


as 
2 


33SIGNFD MULTIPLY РОМТІМҒ» 


15 


;EXTERNAL RFG» USAGE:- A «- (Cs*A)⁄198a 
; INTERNAL ВЕС. USAGF:- 


3 HL = PRODUCT 
j DF = XULTIPLICAND- 


(MSAY ,LSHY). 


PC = MULTIPLIFR. 
МП EFGISTFRS PRFSFRVED. 


MPY: MNV 


XPA 


МРҮ1: МОМ 


MPY?: MUI 
МРҮЗ: PUSH 


Я, А ;РИТ ARG! 1МТП MULTIPLIC/AND. 
ARG? hLHFPPY ІМ МОЕ ТПРЬГЕИ. 
А 
PA 3CLFAR 745РҮ Sa 
Г. А 
Hof ЗСА? PRODUCT. 
ҺА 
А,Ғ %СЕТ Һ5һҮ OF MULTIPLICAND. 
0 
MPY 1 3 NEGATIVE MULTIPLICAN? 
A.D 
3FXTEND SIGN TO MSPY. 
D- А 
А, С СЕТ LSPY fF MULTIPLIFR. 
0 
MPY? 3NEGATIVF “ULTIPLIFR? 
AaP 
3FXTEND МЕС ТІ) MSPY. 
Я, А 
А» 15 3SET ITERATION CTR 


PSW ; £ SAVE. 


JARITH. SHIFT MULTIPLIFR RIGHT «ВС». 


MOV 
CPI 
CMC 
RAR 
ПУ 
мпу 
RAR 
мау 


fa Р 
АЯН 
МАКЕ CY = МВТ. 
R: ñ 
A: C 
3LSPIT-»CY. 
С. А 


;TEST MULTIPLIFR LSPIT @ IF SET, 
5 ADD MULTIPLICAND TO PARTIAL PRODUCT. 


JNC 
DAN 


MPYA 
D 


3ARITH« SHIFT MULTIPLICAND LEFT (DF). 


MPY4: XCHG 
DAN 
XCHA 


35WAP MULTIPLIER & PROD. 
H НЕТ LEFT» 
3RESTORF REGS.» 


3 CHECK LOOP СТВ» 


РПР 
DCR 
JN?, 


PSW 
А 3 DECRFMENT COUNT: 
МРУЗ 


sNIVINE 16-RIT PRODUCT RY 128 SO THAT 
$ SINF в COSINF AMPLITUDE я UNITY. 


pan 
MOV 
ВЕТ 


we ow» VR 


5 
; 
$ 


H 35HIFT-IN MSPIT OF 
һаН 3 LSPYTE £ RETURN ІМ А. 


РОМЕН CALCULATIUN. 


МО REGISTERS PRESERVED: 


POWFREMV I 
1.Х1 
LXI 

PURI: MOV 
LDAX 
STAX 
INR 
INR 
JNZ 
LXI 
LXI 

PUR2: MOV 


В, > SQADR 

Н, REAL 

О, PARUF 

сым 3CaRFAL« 

В 3 ASC(REALIP) 764. 
D 3 STORF. 

L 

F 

PURI 

Hs IMAG 3RFSET PTRS» 
Ns PARUF 

Cot б> Аб» 


460 Мау1981 © BYTE Publications Inc 


RICS OA 2520 LDAX В Ав С IMAG 122/64. 
A 166 ЕН 3530 XCHA 

RIC7 86 3520 App м SO=(FEALIP + IMAG!P)3/64^. 
Я 1С8 ро CD A} 3550 JNC 49 

RACH ЗЕ FF 456n MUI д, бСРЕЧ ;A SATURATES AT ОРЕН. 
BICH 77 357 0 MOV MoA }5ТПАР POWFP. 
ACF ЕН 1580 xCHG 

В1СЕ PC 1590 INR 1. 

Rint 1C Зепп INR Е 

Bini СР ca al 3610 JNZ PUR? 

Rina C9 362n RFT 

В ns NEI у 

5175 ЗАЛП ӚЗЕГІ INPN WITH 10.668 HZ, SOUARF WAVF. 
8 105 3650 143 

8175 2] nfi Re CGU WAVE: LXI  H,INPD 
AIDS OF Ph 1670 MUI Сәй 

RIDA cn FA 41 3680 VAVFP:CALL LN 

81DD CD F5 А1 691 CALL HI 

RIFO on 37 01 PCR с 

RIFI CA DA Ri 3710 JNZ WAVFA 

B 1F4 C9 3720 НЕТ 

8 1F5 3730 5 * 

8189 атап АРС ЕСО 117 

BIES 3750 “IN ЕСО 128 

В 125 ЗЕ F5 3760 HI: MUI A,wID+ АРС 
R1F7 C3 FC R1 21770 «МР 1+2 

RIFA ЗЕ on 3780 LO: XVI  8.KID-APFC 
А1ЕС 06 03 3790 MUI "3 

RIFF 77 ARON УАУЕЗ МОУ Maa 

RIFF 23 3810 INX H 

RIFO n5 3820 DECR Hn 

RIFI Са FF A| 3830 JNZ VWAVF3 
RIFA СО ARAD PFT 

RIFS 38650 + 

ARC 0075 3740 23760 37А0 

RITRF ROFF (830 1028 

PRVI 8032 0850 1920 

CFLCT 830A 10211 1320 22930 

CFLDI 98302 0240 1790 1430 P190 
CFLNU АЗПР 0220 1250 1310 2291 

CLEAR ANII 1530 

СЕР! Rola 0640  nénü 

CANSIN R311 0290 1560 1600 1760 
DELTA АЗПЕ 0250 17260 2070 

ЕЕТ А00С n46n 1590 

FPASS Я05Ғ 1240 

HI RIFS 3690 3760 

I MAG RADNA 0370 0630 1360 3490 

ІМРТІ BANA 0130 1370 1940 2120 PPJ 
IMPT? 8206 0190 1390 1470 1670 2919 
I NPD RADD 0350 0700 3660 

Lo ALFA 3680 2780 

MID ППА п 2750 3760 3780 

МПУ1 8020 0720 0770 

М ПМЕ да! А 0701 

ИРУ R17P 1610 165M 1710 1770 2890 
МРҮ1 дівл #2940 3020 

мрүр 8193 3040 JARU 

иРУЛ R195 3090 3210 

MPYA Я1АЗ 3211 3240 

МС! В 094 14:30 2160 

NCFLL RARA 1291 2251 

NPI Riae 2290 

NPASS ВПЄЕ 1300 2490 

РА! R050 1080 1200 

РАНИЕ 977F 0385 2420 3500 

FAIRN варс 12:30 i250 1410 

PASS! BROZA 116.0 

РПМЕЕ & LAF 1470 3400 

PUP 1 RIP6 Заза Jusa 

PURA RICH asin 2610 

RFAL Я50п n36n 0710 08101 0820 1070 1330 2550 2690 ЗлП 
НЬРТ! 8301 0160 1340 1440 1820 2100 2180 
RLPTP 8202 0170 1350 1460 1570 1910 
SCALF БЛП 1060 12010 2550 

SCL? В154 2540 2650 

SCL3 8160 2610 2640 

S5CL4 R165 2620 9671 

$ 61.6 816Ғ 2710 2780 

SCLFC 830F 02604 0600 2670 

SINF 8310 пап 1510 1640 1700 

SINPT А30Я8 0200 1400 12390 2060 

SADR OF:0n 0120 JANN 

STADR 9FON 0130 1390 

буар Boal 1960 

SYP BE 0950 1011 

TIMAG #313 0310 1660 1780 1970 2010 
TRFAL 8212 0300 1621 172П 1850 1890 
WAVE 815 0430 3661 

WAVEP RIDA 4680 3711 

МАУРЗ AIFE IRNAN 34:30 


Text continued from page 458: 


I intend to write a subroutine to compute amplitude 
spectra following the method pointed out by Bob 
Leedom. (See “Approximation Makes a Magnitude of 
Difference,” June 1979 BYTE, page 188.) This routine 
does not appear in listing 1, except as a comment. 

Pass 1 of the FFT requires a trivial amount of computer 
arithmetic. Pass 2 is fairly trivial too, since sine and 
cosine have only the values —1, 0, and 1. Therefore, a 
simple way to increase the speed of the program would be 
to largely duplicate the coding of passes 2 thru N (insert- 
ing constants instead of variables and using a new sine/ 
cosine table (0,1,0,-1,0 }, etc). A special multiply sub- 
routine could be used for this: a subroutine that can 
multiply only by 0, 1, or —1, but do it very quickly. This 
could shave up to one second off the transform time. 


Listing 2: Object-code listing in hexadecimal format of the 
assembly-language program given in listing 1. The /BC at the 
end of this listing is a checksum of the whole code. 


8000 CD DS 81 CD 0C 80 CD AF 81 C3 Ей AF ЗЕ QQ 32 OF 
8010 83 21 00 86 36 DO AC C? 14 80 11 00 ва 21 00 85 
8 020 1A D6 80 77 ІС 2C C2 20 80 11 00 85 21 00 85 06 
8030 08 7D 1F АЕ 7R 17 SF 79 05 C2 32 80 7D ПВ DA 46 
8040 80 4E 1А 77 79 12 2С С? 2F 80 Ср АР в] 21 00 85 
8 050 ТЕ 4F 2С 46 2D 80 77 79 90 2С 77 2С C2 50 80 ЗЕ 
8060 40 32 0B 83 32 OF 83 ЗЕ 02 32 0С 83 32 0р 83 CD 
8070 AR 81 ЗА OR 83 32 OA 83 21 00 85 22 00 83 22 02 
8 080 83 21 00 86 22 04 83 22 06 83 21 00 9F 22 08 83 
8 090 ЗА 0С 83 47 21 00 83 ЗА 00 83 86 32 02 83 32 06 
8040 83 C5 2A 08 83 ТЕ 32 10 83 ЗЕ 40 85 6F 7E 32 11 
BORN 83 2A 02 83 4E C5 ЗА 11 83 CD 7B 81 32 12 83 С! 
80С0 ЗА 10 R3 CD 7В 81 32 13 83 2A 06 83 АЕ C5 ЗА 10 
8000 83 CD 7р 81 21 12 83 86 77 СІ ЗА 11 83 CD 7B 81 
80Е0 21 13 83 96 77 2A 00 83 7E АҒ ЗА 12 83 81 77 79 
ЯПЕ0 21 12 83 96 2A 02 83 77 2A 04 83 ТЕ ДЕ ЗА 13 B3 
8100 81 77 79 21 13 83 96 2А 06 83 77 21 08 83 ЗА ОЕ 
8110 83 86 77 21 00 83 34 21 04 83 34 C1 05 C2 94 80 
8120 21 00 83 3A Ор 83 R6 77 32 04 ВЗ 21 DA 83 35 CA 
8130 ВА 80 21 ОВ R3 7F А7 IF R7 77 СВ 23 ЛЕ 87 77 23 
8140 ТЕ 87 77 23 ТЕ А7 IF 77 СЗ 6F 80 01 QN R5 11 FF 
8150 ЕЕ 21 FF 01 OA 03 FE CC D? 60 81 FE 34 D2 65 81 
R160 19 DA 54 81 C9 21 OF B3 34 01 00 85 21 FF 01 OA 
8170 FE 80 ЗЕ ІҒ 02 03 19 DA 6F 81 C9 БЕ АҒ 47 57 67 
В 180 6F 7R FE 00 Е? ВА В! 7A ОҒ 57 79 FE 00 F2 93 Bl 
R190 78 РЕ 47 ЗЕ OF FS 78 FF RO ЗЕ IF 47 79 ІҒ АҒ De 
В1АО АЗ 81 19 EB 29 ER F1 3D C2 95 81 29 7С C9 06 9E 
RIRO 21 00 85 11 7F 87 4E OA 12 ?C ІС C? R6 B1 21 10 
В1С0 86 11 ТЕ 87 ЛЕ 0А ER 86 D2 CD 81 ЗЕ FF 77 ER 2C 
8100 ІС C? Ca 81 C9 21 00 84 OF AB CD FA 81 CD E5 81 
В1Е0 OD C2 DA 81 C9 ЗЕ FS СЗ ЕС 81 ЗЕ ОВ 06 03 77 23 
ВРО 0S C? EE 81 C9 УНС 


Listing 3: Listing in hexadecimal format of the two's- 
complement square table and sine table used by the FFT pro- 
gram. 


9F10 00 00 00 00 00 00 01 01 01 01 02 12 02 03 03 04 
9F10 04 05 15 06 06 07 OR 08 09 OA ОП OR OC OD OF OF 
ӘКЕ) 10 11 12 13 14 15 17 18 19 ТА 1C 1D 1Е 20 21 23 
9F30 24 26 27 29 РА PC ФЕ PF 31 33 35 36 38 ЗА 3С ЗЕ 
9F40 40 42 44 46 AB ДА Ар АҒ 51 53 56 58 БА SD SF 62 
9F50 64 67 69 6C 6E 71 74 76 79 7C ТЕ 81 84 R7 BA BD 
9Е60 90 93 96 99 9С 9F АЗ Аб А9 АС BO R3 R6 RA Рр CI 
9E70 СА СВ СР CF D? D6 ра рр Е! ES F9 ЕС FO F4 F8 ЕС 
9ӘЕВ0 FF ЕС F8 РА FO FC F9 E5 Е! DD DA D6 02 СЕ CP CR 
9E90 Са СІ RD RA P6 R3 RO AC А9 А6 АЗ 9F 9C 99 96 93 
9ЕА0 90 8D 8A 87 84 81 ТЕ 7С 79 76 74 71 GE 6С 69 67 
ЗЕВО 64 62 БЕ SD 5A 58 56 53 51 ЯК 4D ДА 48 46 44 42 
ӘЕСІ 40 ЗЕ ЗС ЗА 38 36 35 33 31 8F 8E 2C ВА 89 97 26 
ЗЕ О 24 23 91 20 IE 1р 1С ТА 19 18 17 15 14 13 12 11 
ЗЕЕО 10 OF OF 0р OC OB ОР OA 09 08 08 07 ne 16 05 05 
ЗЕРО 04 04 03 03 02 02 02 01 01 01 01 00 00 00 00 00 
9F00 00 03 06 09 0C 10 13 16 19 ІС 1F 88 25 PB 3B РЕ 
9Ғ10 31 33 36 39 3C ЗЕ 41 44 47 49 4C ДЕ 51 53 55 58 
9F20 БА 5C БЕ 60 62 64 66 68 бА 6B 6D 6F 70 71 73 74 
9F30 75 76 78 79 ТА ТА 7R "7C 7D 70 ТЕ ЧЕ ТЕ ТЕ ТЕ ТЕ 
9F40 ТЕ ТЕ ТЕ ТЕ ТЕ ЛЕ ТЕ 7D 7D 7С 78 7А ТА 79 78 76 
9Е50 75 74 73 71 70 6F 6D 6P 6A 68 66 64 62 60 SF 5C 
9F60 5A 58 55 53 51 ДЕ 4C 49 47 44 41 ЗЕ 3C 39 36 33 
9Е70 31 OF PF 28 25 22 IF ІС 19 16 13 10 0C 09 06 03 
9F80 00 FD ҒА F7 Ға FO ED ҒА F7 F4 Е! DE ОВ D8 D5 D? 
9F90 СЕ CD CA C7 СА C1 RF RC P9 B7 ВА R2 AF AD АВ AS 
9ҒА0 Аб А4 AR А0 9E 9C 9A 98 96 95 93 91 90 BF BD RC 
9FPÜ ЯР ВА ВВ 87 86 86 B5 84 83 83 82 82 82 B1 81 81 
9FCO0 81 81 81 81 A2 82 82 B3 83 84 85 B6 86 87 B8 ВА 
9FD0 ВВ 8С Яр ВЕ 90 91 93 95 96 9R 9A 9C 9E AD Аг А4 
9FF0 Аб АВ AR AD AF B2 R4 R7 19 BC BF C1 СА C7 CA CD 
9FF0 CF DP D5 DS DR DE Е! E4 F7 FA ED FO F4 F7 FA FD 


The 8080 program in listing 1 has been dumped out in 
hexadecimal format with checksum and appears in listing 
2. The sine and square tables appear in listing 3. The 
equations used to define the tables are: 


Two's-complement square table: 
eTable entries are unsigned 0 thru 255 
eTable index I = 0 thru 127 (two’s complement 0 
thru 127) 
Table (I) = INT (((I 1 2)/64) +0.5) 
e Table index 129 thru 255 (two’s complement 
—127 thru —1) 
Table (I) = INT ((((256 —I) 1 2)/64) + 0.5) 
e Table index 128 (two's-complement — 128) 
Table (128) = 255 (not exact value of 256) 


Two's-complement sine table: 
eTable index I runs from 0 thru 255 
eTable (I) = INT(0.5 + 127*SIN((I)*2*PI/256)) 
where PI = 3.1416 


An optimization of the 6800 FFT would be to replace 
lines 285 thru 287 inclusive by the single instruction ASR 
A. This has been incorporated into the 8080 program, but 
it makes a negligible difference because there is no single 
8080 instruction equivalent of the 6800 ASR A instruc- 
tion (arithmetic shift right, A accumulator), The test 
power spectrum produced by the 8080 FFT program is 
printed out in listing 4. 


Listing 4: Test power spectrum produced by the 8080 FFT pro- 
gram in listing 1. The waveform is a square wave with a period 
of six data points. The first byte is 0 frequency. 


R7TF 01 01 01 01 nn ni QO On ON 00 ON 01 OD 01 00 00 
R78F 00 00 00 na no 00 AN 00 00 no na aa oo NO QO ON 
R79F 00 00 00 DO QAQ DD Q1 Q1 OR 03 10 ac 03 ni 01 00 
R7AF 00 00 00 00 ON 00 00 00 NNA ON 00 00 NN On on 00 
87PF 00 00 00 00 10 10 oa 00 On 00 no AN no 00 AA oo 
87СЕ na aa 00 00 00 ao 00 na oo 00 ON 00 00 00 00 00 
&7DF 00 00 00 no oo On no oo oo 00 oo NO по оп 00 no 
87EF 00 00 00 00 00 00 00 00 ON 00 00 on (0 00 00 00 
ВТҒЕ 13 ИТР 


Richard Lord Replies 

Mr Roxburgh is indeed correct about the possibility of 
overflow with my scaling routine. I tried slowly increas- 
ing the amplitude of a square-wave input and discovered 
that for amplitude pairs of + hexadecimal 1B, 1F; 33, 3F; 
and 6A, 6E the algorithm produces overflow artifacts. 
This did not show up in initial testing because integral 
binary amplitudes (10, 20, 40) were used. The scaling 
routine immediately fixes these values before overflow 
has a chance to occur. For sampled audio, this overflow 
has undoubtedly introduced errors, Insertion of new 
limits, as Mr Roxburgh proposed, fixed the overflow 
problem so that.the FFT yields correct results at all 
amplitudes. My thanks to Mr Roxburgh for pointing this 
out. I hope that this has not created too many difficulties 
for anyone who has been using the FFT previous to this 
discovery. 

Many letters have come to me in response to this article 
and the response has been very gratifying. Most of the 
letters have been requests for the 6502 verison which I 
never got around to writing. (At this time I'd be more in- 
clined to try a 6809 version.) Quite a few readers sug- 
gested great improvements to the “sum of absolute 
values” method, and one letter pointed out that the SIN 
table is actually a —1*SIN yielding inverted imaginary 
terms. All these improvements are greatly appreciated. № 
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FILE BOX 


я DISKETTE STORAGE SYSTEM 


$24? 5 514" disks 


$29.95... for 8" disks 


‘RINGS’ & 
THINGS 


Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVER'M rein- 
forcing hub ring kit. 7-mil mylar rings in- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 


| HUB RING KIT for 5/4" disks 


HUB RING KIT for 8" disks 
REFILLS (50 Hub Rings) 


Protect your expensive disk drives and | 


your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 


CLEANING KIT for 5'A" drives . . . $24.95 


PLASTIC LIBRARY CASES 


META TECHNOLOGIES ` 


26111 Brush Avenue, Euclid Ohio 44132 


CALL TOLL FREE 1-800-321-3552 TO ORDER ` 
IN OHIO, call (216) 289-7500 (COLLECT) - 


' Single Sided, Soft-Sectored 5'%-inch, 
(for TRS-80TM) Mini-floppy 


DISKETTES 
$ 2 by of 10 


These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 


| protect tabs in a shrink-wrapped box. 


PLAIN JANE" 


DISKETTES 
_ The Beautiful Floppy ` 
with the Magnetic Personality™ 
Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box . . . no fan: 
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 
PLAIN JANETM Diskettes $21.95 
10 boxesof 10 ... .(еасһ box)$21.50 


PLAIN JANE" бо 


MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor- 
ing 50 to 60 diskettes, this durable, smoke- 
| colored acrylic unit provides easy access 
through the use of index dividers and ad- 
justable tabs. Unique lid design provides 


Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 


(not shown) 
An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! DOUBLE-DENSITY, 54-inch diskettes with 
Case opens into a vertical holder for easy ac- reinforcing HUB-RINGS. Individually 100% 
cess. ERROR-FREE certified. Invest in GOLD! 


PLAIN JANET Goff 


dust-free protection and doubles as a carry- 


ing handle. 


MICROPARAPHERNALIA 
DISKETTES (box of ten) 
БИ" PLAIN JANETM | 
PLAIN JANE™ Gold ......... $25.95 
Би" DATALIFE™ MD 525-01 .. 526.95 
8" DATALIFE™ FD34-8000 .... $43.95 


NEWDOS by APPARAT 


NEWDOS/80 x SPECIAL x ....$129.95 
NEWDOS + to 

NEWDOS/80 UPGRADE 
NEWDOS+ with ALL UTILITIES 

35-track 

40-track 


TRS-80TM DISK 
AND OTHER MYSTERIES .. $19.95 

MICROSOFT BASIC DECODED $29.95 

1001 THINGS TO DO WITH YOUR 
PERSONAL COMPUTER .... 


TRS-80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. DATALIFE is a 
trademark of VERBATIM. PLAIN 
JANE, AIDS-I, AIDS-IIl, CALCS-III, 
CALCS-IV, МЕНСЕ-ІН are 
trademarks of MTC. 
©1981 by Metatechnologies 
Corporation, Inc. 


462 BYTE May 1981 


$ 7.95 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 


Products damaged in 
transit will be exchanged. 


5'%-inch diskette case 
8-inch diskette case 


Let Your TRS-80'" Test Itself With 


THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 


by THE MICRO CLINIC 


A complete checkup for your Model |. THE 
FLOPPY DOCTOR completely checks every sec- 
tor of 35- or 40-track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read, refresh, executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 


SYSTEM DIAGNOSTICS $19.95 


An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40-, 77-, or 80- 
track disk drives. Includes new апа 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 


SYSTEM DIAGNOSTICS-V3. . $24.95 


PRICES IN EFFECT 
May 1, 1981 THRU 
May 31, 1981, 
Prices, Specifications, 
and Offerings subject to | 
change without notice. 

| 8105 


WE ACCEPT 
VISA 
MASTER CHARGE 
CHECKS 
MONEY ORDERS 
C.O.D. 


VERBATIM'S PREMIUM DISKETTES AT 
AFFORDABLE PRICES 


DATALIFE” 


Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 


Buy the best . . . buy DATALIFETM 
VERBATIM DATALIFETM DISKETTES 
54-inch (box of 10) 
MD525-01 
10 boxesof 10 .. 
8-inch FLOPPIES 
Double-Density, FD34-8000 . $43.95 | 


. , (each box)$25.95 


CALL FOR INFORMATION ON 
OTHER PRODUCTS 


Ада $3.00 for shipping 
& handling 

53.00 EXTRA for C.O.D. 

s Ohio residents add 642% 
sales tax. 


Circle 236 on inquiry card. 


Handy Pocket 
Computer Uses BASIC 
Sharp Corporation will an- 

nounce the introduction of its 
РС-1211 Pocket Computer into 
the American market at this 
month’s National Computer Con- 
ference [NCC]. Measuring only 
17.5 by 7 by 1.5 ст (6% by 2% by 
1%; inches), the battery-powered 
РС-1211 contains BASIC іп ROM 
(read-only memory}. A 24-charac- 
ter LCD [liquid-crystal display) can 
be used to show program lines, 
prompt the user for input from 
the keyboard, or display results. 
The unit's typewriter-like key- 
board includes a calculator-type 
keypad. The PC-1211's memory 
can hold up to 1424 program 
steps and 26 data variables, or 
program memory can be used for 
data [eight steps are equivalent to 
one variable). information іп 
memory is retained even when 
the power is off due to a memory 
safeguard circuit. 

The PC-1211 uses a reservable 
key system, making it possible to 
assign a key for a frequently used 
function or command. Reserved 
keys provide one-key recall dur- 
ing both manual calculation and 
programming. In addition, a de- 
finable key system fixes 18 pro- 
grams for each key, allowing the 
user to recall and run each pro- 
gram at the touch of the proper 
key. Transparent templates that fit 
over the keyboard portion of the 
unit are included to allow labeling 


Master 
Controller Board 

The Master Controller Board is 
а Z80-based single-board com- 
puter that can be customized for 
each application. Customization 
is accomplished by inserting var- 
ious ROMs (read-only memories], 
programmable memories, and 
control integrated circuits as 
needed. All the I/O (input/output) 


What's New? 


| SYSTEMS | 


of reserved and defined keys. 
The BASIC interpreter has the 
more common BASIC commands 
and functions, as well as DEBUG, 
PRINT USING, BEEP, ASN (arc- 
sine), АСМ (агссовіпе), EXP [ех], 
and more. Editing functions allow 
left and right cursor shifting, inser- 
tions and deletions, and scrolling 
up or down. Subroutines and 
FOR...NEXT loops can be stacked 
to four levels, and 15 levels of 
parentheses can be maintained. 
An 80-character input buffer and 
multiple statements per line allow 
easy program entry. A ten-digit 
mantissa and two-digit exponent 
are used in all calculations. Four 
mercury batteries provide approx- 
imately 300 hours of operation, 
thanks to the automatic power- 
off feature. An applications man- 
ual containing 134 programs in 
ten application areas such as 
math, statistics, civil engineering, 


circuits are mapped into both 
memory and ИО address space. 
The board provides three ROM/ 
EPROM [erasable programmable 
ROM) sockets for up to 12 K 
bytes of mixed ROM/EPROM. 
Also included are 2 K bytes of 
programmable memory, ргомі- 
sion for up to 72 lines of parallel 
I/O, a keyboard controller, and an 
integrated circuit that provides 


and electrical is included. Each 
program is accompanied by a de- 
scription of how it works and a 
complete list of variable assign- 
ments. A beginner's BASIC book 
is also included in the package. 

Also being introduced at NCC 
are two peripherals for the 
РС-121]. Тһе CE-121 Cassette 
Interface allows programs, key as- 
signments, and data to be saved 
or loaded to or from a cassette- 
tape recorder. For hard-copy out- 
put, Sharp has the CE-1 22 Printer/ 
Cassette Interface. п addition to 
the cassette-interface functions, 
the CE-122 features а 16-сһаг- 
acter dot-matrix printer capable of 
printing one line per second. The 
unit is powered by a rechargeable 
nickel-cadmium battery and in- 
cludes a battery indicator that 
flashes when the battery be- 
comes low. 

The PC-1211 will have a sug- 
gested retail price of $249. The 
CE-121 and the CE-122 will have 
suggested retail prices of $49 and 
$149, respectively. 

The PC-I211 Tas been gre 
viously soid by Radio Shack as the 
TRS-80 Pocket Computer. 

For more information on the 
PC-1211 Pocket Computer, the 
СЕ-121 Cassette Interface, or the 
СЕ-122 Printer/Cassette Interface, 
contact Sharp Electronics Cor- 
poration, 10 Keystone РІ, Param- 
us NJ 07652, (201) 265-5600. 


Circle 500 on inquiry card. 


two serial l/O ports. Two counter/ 
timers and an arithmetic circuit 
can be added. The Master Con- 
troller Board costs $49.95 for a 
bare board, $99.95 for the mini- 
mum kit, and $199.95 assembled. 
Other options are available. Con- 
tact R W Electronics, 3165 N Cly- 
bourn, Chicago IL 60618, (312) 
248-2480. 


Circle 501 on inquiry card. 
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Video and Audio 
on One Board 

The Color Video Processor and 
Programmable Sound Generator 
board can create color graphics 
and sound. It contains 16 K bytes 
of VO- (input/output) mapped 
video memory and allows graph- 
ics or text to be superimposed 
over an external video input. Us- 
ing 16 colors with 35 display 
planes, a three-dimensional effect 
can be obtained. In addition, the 
board has three programmable 
Square-wave tone generators 
and two 8-bit programmable 1/О 
ports. The graphics mode features 
256 by 192 dot resolution. The 
board also allows real-time inter- 
rupts. The tone generators fea- 
ture envelope generation over a 
range of 12 octaves. The single- 
board color video and sound 


Q2000 —Famlly of 
Hard-Disk Drives 


Тһе (24000 ‘series ef 8-inch 
fixed-hard-disk drives are compati- 
ble with Shugart’s SA1OO0 disk 
drives, but offer 10-, 20-, апа 
30-megabyte unformatted capa- 
cities. This is achieved by using a 
head-positioning 


special tech- 


464 May 1981 © BYTE Publications Inc 


What's New? | 
PERIPHERALS Е 


generator uses the Texas In- 
struments TMS9918A Video Dis- 
play Processor and the General 
Instrument AY-3-8910 Program- 
mable Sound Generator, and is 
compatible with Z80, 8085, and 
8080 microprocessors on S-100 
bus systems. Documentation in- 


nique. The Q2000 f amily features 
a 4.34-megabit-per-second trans- 
fer rate, an average latency of 10 
ms, and access times of 15 ms 
track-to-track, 100 ms maximum, 
and 50 to 60 ms average. Max- 
imum recording density is 6600 
Dits per inch, and track density is 
345 tracks per inch. Rotational 


cludes 
and test routines. It is available for 
$475 assembled and tested or 
$375 in kit form. Contact Elec- 
tronic Design Associates, POB 
94055, Houston TX 77018, [713] 
99992255. 


programming examples 


Circle 502 on inquiry card. 


speed is 3000 rpm [revolutions 
per minute). Soft-sectoring is of- 
fered. 

In OEM (original equipment 
manufacturer] quantities of 500 
per year, pricing is $ 1200 for the 
10-megabyte 02010, $1500 for 
the 20-megabyte Q2020, and 
$1800 for the 30-megabyte 
QA2030. For more information, 
contact Quantum Corporation, 
2150 Bering Dr, San Jose СА 
95131, |408) 262-1100. 


Сігсіе 503 оп іпдшігу сага. 


CAME 


Microcomputer 
Software Catalog 

Creative Discount Software has 
released its Winter-Spring Soft- 
ware Catalog for the TRS-80, 
TI-99/4, and the Apple Il and the 
Apple 1 Plus microcomputers. 
The catalog features professional, 
educational, and business soft- 
ware at discounts of up to 3096. 
Medical and dental office-man- 
agement systems are also avail- 
able. For your free copy, request 
catalog number 47B, from Cre- 
ative Discount Software, 256 S 
Robertson, Suite 2156, Beverly 
Hills CA 90211, (BOO] 824-7888; 
п Alaska and Hawaii, (800] 
824-7919: in California, (800) 
852-/777. Ask for operator 831. 


Circle 505 on inquiry card. 


Supercap 
Series Catalog 

NEC Electron's Supercap cata- 
log includes specifications, dimen- 
sions, applications, discharge 
characteristics, and lists of fea- 
tures for high-capacitance Super- 
cap memory-backup devices. The 
Supercaps supply capacitances of 
up to ТЕ [yes, one farad...RSS]. 


| _ What's New? | 
| PUBLICATIONS 


Inside BASIC Games 

Inside BASIC Games, by 
Richard Mateosian, uses games as 
a framework for teaching BASIC 
programming. Eight games, rang- 
ing from simple arithmetic to com- 
plex matching games, are de- 
scribed and analyzed so that 
readers can learn how to design 
their own programs, as well as 
play the game. The games are 
written for most microcomputers. 
Inside BASIC Games is a Sybex 
publication, and it costs $13.95. 
Contact Sybex Inc, 2344 6th St, 
Berkeley CA 94710, (415) 
848-8233. 


Circle 504 on inquiry card. 


Solutions 
from Serendipity 

Serendipity Software Solu- 
tions features commercial-appli- 
cation software packages de- 
signed for ZBO and 
8080/8085-based microcom- 
puters operating under CP/M. 
Among the products featured in 
the catalog are general-ledger ac- 
counting, commercial accounts 
receivable and payable, payroll, 
inventory control for retailers and 
manufacturers, and professional 
client billing. There is a $1 han- 
dling charge for the catalog. Con- 
tact Serendipity Systems Inc, 225 
Elmira Rd, Ithaca МҮ 
14850, (607) 277-4889. 


Circle 506 on inquiry card. 


They feature a slow rate of dis- 
charge апа can provide very low 
currents for approximately one 
week. The catalog is free from the 
Product Marketing Manager for 
Capacitors, NEC Electron Inc, 
252 Humboldt Ct, Sunnyvale CA 
94086, (408) 745-6520. 


Circle 507 on inquiry card. 


Optoelectronics and 
Fiber-Optics Manual 


А 286-page optoelectronics 
and fiber-optics data manual has 
been published by Motorola Semi- 
conductor Products Inc. The 
manual provides device data 
sheets, seleetor guides, cross-ref- 
erences, and applications infor- 
mation. The manual includes gal- 
lium-arsenide infrared emitters, sil- 
icon detectors, opto-coupler/isola- 
tors, the family of opto-triac driv- 
ers, and Motorola's SCR (silicon- 
controlled rectifier) couplers. 

The manuals fiber-optic sec- 
tion is intended principally to 
address fiber-optic communica- 
tions systems in the computer, in- 
dustrial controls, medical elec- 
tronics, consumer, and automo- 
tive applications. 

The data book, Mototola Op- 
toelectronics Device Data, costs 
$3.25. lt is available from 
Motorola Semiconductor Prod- 
ucts Inc, POB 2091 2, Phoenix AZ 
85036, [602] 244-4306. 


Circle 508 on inquiry card. 
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What's New? 


SOFTWARE 


Two New Products 
from Commodore 

Ozz— The Information Wizard 
lets users design data-manage- 
ment and retrieval systems. Ozz 
was created for the Commodore 
CBM 8032 microcomputer. The 
program allows users to set up 
formats, store information, per- 
form calculations . and global 
searches, design forms and docu- 
ments, analyze information, and 
access files. 

W/ordcraft 80 is a word-pro- 
cessing program designed for the 
8032 system. Wordcraft 80 offers 
variable page layouts of up to 
117 characters by 98 lines; screen 
display of finished-format docu- 
ments; tabs, indentations, deci- 
mal tabs, columns; automatic 
centering and right-margin justifi- 
cation; automatic pagination, 
headers, and trailers; deletion and 
insertion of text; transfer of text 
from one page to another; merg- 
ing of form letters with name/- 
address files; handling of single 
sheets or continuous-form paper; 
sub- and superscripts; and auto- 
matic underlining and embolden- 
ing of text. 

For more information on both 
products, contact Commodore 
Business Machines Inc, 950 
Rittennouse Rd, Norristown PA 
19403, |215) 666-7950. 


Circle 509 on inquiry card. 


Atari Graphic Editor 

Plot & Draw is a cassette-based 
graphics-generation and editing 
package that creates graphics in 
three colors plus a background. 
Video drawings can be created 
and saved on cassette. It requires 
an Atari computer with 8 K bytes 
of programmble memory and a 
joystick. The price is $18 from 
Mosaic Electronics, РОВ 748, 
Oregon City OR 97045. 


Circle 510 on inquiry card. 
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The Voice 
The Voice gives the Apple И or 
the Apple Il Plus the power of 
speech. The Voice's built-in voca- 
bulary allows expression of many 
combinations of phrases, or the 
user can enter his own vocabu- 
lary and make the 48 K-byte 
Apple say anything. Floppy disks 
store up to 80 words or phrases 
that can later be sorted for quick 
reference. The Voice allows any 
BASIC program to speak by using 
PRINT statements. The price is 
$39.95, from Muse Software, 330 
N Charles St, Baltimore MD 

21201, [301] 659-7212. 


Circle 511 on inquiry card. 


FORTH-79 for the Apple 

MicroMotion's FORTH-79 con- 
forms to the International 
FORTH-/9 standard. It is suited 
for data acquisition, process con- 
trol, animation, and video games. 

FORTH-/9 comes with a 
screen editor and macroassem- 
bler, and vocabularies for strings, 
double-precision integers, low- 
resolution graphics, and modem 
communications. The operating 
system allows for multiple disk 
drives and is 1 3- or 16-sector disk 
compatible. It runs on a 48 K-byte 
Apple ! or Apple # Plus. 
FORTH-79 can be obtained for 
$89.95 from MicroMotion 12077 
Wilshire Blvd, Suite 506, Los 


Angëles СА 90923, [21 4) 
821-4340. 
Circle 512 on inquiry card. 
TFORTH 
TFORTH is а fig- (FORTH 


Interest Group) standard version 
of FORTH, extended for the 
TRS-80. It contains an operating 
system, assembler, text editor, 
floating-point mathematics 
package, I/O (input/output) 
package, graphics links into 


A Stellar Trek 


This high-resolution color ver- 
sion of the Star Trek game runs on 
the Apple Il. Three different 
Klingon opponents and the 
Romulan Star Empire are pitted 
against the user. Users have 
many command prerogatives, in- 
cluding movement throughout 
the galaxy, use of starship wea- 
ponry, maintenance of energy 
reserves, repair of damage, and 
more. A Stellar Trek requires 48 K 
bytes of memory and Applesoft 
BASIC in ROM (read-only mem- 
ory}. The price is $24.95 on flop- 
py disk. Contact Rainbow Com- 
puting, 9719 Reseda Blvd, North- 
ridge CA 91324, (213) 349-5560. 


Circle 513 on inquiry card. 


Combine Hard Disks 
and the TRS-80 

HDOS-2 is a hard-disk opera- 
ting system designed to be used 
with TRSDOS 1.2 on the TRS-80 
Model Il. The advantage of this 
software is that it allows a Corvus 
hard-disk drive to be interfaced 
with existing software with only 
minor changes to the programs. 
HDOS-2 requires 1 К bytes of 
memory and allows use of multi- 
ple drives. The system costs $125. 
Contact Computer Program As- 
sociates, 15076 Beltway Ог, 
Dallas TX 75234, (214) 233-2039. 


Circle 514 on inquiry card. 


TRS-80 BASIC, and a phoneme 
assembler to support voice syn- 
thesizers. TFORTH is supplied on 
5-inch floppy disks for $130. Con- 
tact Advanced Technology Cor- 
poration, 1617 Euclid Ave, Knox- 
ville TN 37921, (615) 525-1632. 


Circle 515 on inquiry card. 


150 cps bidirectionai-9x9 dot matrix, quietized 

” case, 136 col, vertical form control and many 
Other functions 

О | We feel this printer offers $1 195 

antex sooo the best price/performance ratio available. 

ы В5-232 егізі 10 19,200 баша 


supporting X-ON, X-OFF ог Current Loop — add $40 


Оп! 
өте Teletype 40, 300 LPM-typewriter quality, RS- from $249% 
232 interface. This quality printer is available in many 

configurations including forms access, quietized case, etc. 

Teletype 43 from $995 

NEC Spinwriter-55 cps, bidirectional, letter quality 
R.0./tractors $2540 KSR/tractors $2795 
OIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2270 
С. ITOH Starwriter, 25cps, daisy wheel $1575 
C. ITOH Starwriter, 45 cps, daisy wheel $1849 
EPSON MX-80, 80 cps, 9x9 dot matrix $545 
ANAOEX 9500/9501, up to 200 cps, high resolution dot $1349 
OKIOATA Microline 80, 80 cps, 9x7 dot matrix $525 
Microline 82, bidirectional, friction/pin feed $625 
Microline 83, bidirectional, 120 cps, uses 15” paper $995 
ТІ-810, 150 cps, Basic $1695 
Package-Compressed print, vertical form control $1830 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 $1595 
704-11,180 cps, 9x9 dot matrix, 132 col, parallel $1695 
730,100 cps, 7x7 dot matrix, same as R.S. ІРІ $660 
737,80 cps, nx9 dot matrix, same as R.S. LPIV $849 

proportional spacing 

OEC LA-34 $1085 


5-100 SPECIALTIES 


mm: California These high quality, reliable products have made CCS 

(Ше Computer defacto industry standard for S-1 00 products 

=, Systems Assembled and tested: list only 
2200 H.D. Mainframe, 20 a. P.S., 12 slot MB $434 X $399 
2065C 64K dynamic RAM/Bank Select $720 $580 
2810A 7-80 CPU, serial port, ROM monitor $310 $259 
2422A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 

EE cia. CB2 Z-80 CPU $344 $295 
asa ths 2Р + 25 110 interface $290 $249 


We can supply the full S-100 and Apple lines of CCS, SSM, NNC, MORROW 
DELTA, NORTHSTAR and GODBOUT at similar savings. 


TERMINALS 
TELEVIDEO 912 С $950 $725 
920 C $1030 $789 
950 $call 
SOROC IQ 120 $995 $729 
10 140 $1395 $1149 
INTERTUBE Ili or EMULATOR (muliti-terminal) $call 
DEC VT-100 $2050 $1575 


Similar savings for our HAZELTINE and LEAR SIEGLER lines 


9/4” DISK DRIVE SALE 


MPI B-51 40 track, 102K Byte drives. These drives come complete with 
enclosure and power supply. They can be mixed with each other and 
Radio Shack® drives on the same cable. 90 day warranty. У 

мінейін M Y. ou v $314 


8” DISK DRIVE SALE 
B" SHUGART SA801R $425 
Premium double sided drives: 8" SHUGART SABS1R $825 
2 for $1190 
QUME DATATRACK 8 $650 
| 2 for $1250 
Enclosure, power supply for 2 8” drives (horizontal) A&T $299 
NNC industrial grade enclosure for 2 drives with P.S. $415 
POWER 1, power supply for 2 8” drives $135 
MORROW Discus 2D + CP/M® $963 
Discus 2+2+CP/M® $1259 
HARD DISK SPECIALS List only 
CORVUS 10MB and controller $5350 $call 
20MB and controller $call 
Constellation Network Multiplexer $750 $call 
Mirror Video Tape Disk Backup $790 $call 
MORROW 29MB + controller + CP/M 2.2® $4995 $3995 
CAMEO cartridge drive controller $1500 $1275 
controller, CDC Hawk Drive (5 fix, 5 rem) $6995 $5995 
controller, Western Dynex (5 fix, 5 rem) $5995 $5099 


Wecarry the full line of KONAN disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembied and tested business 
and scientific computer systems which we offer. All include CP/M 2.2, 
64K bytes dynamic RAM, Z-80A 4mh CPU. We offer a full line of quality, 
tested software. 


CCS 2210A w/floppy controller, 1 serial port $1849 
CCS 300-1A w/1.2MB floppy drives, 2 serial, 2 parallel ports $4849 
CCS 400-1А w/10MB hard disc, 2 serial, 2 parallel ports $6999 
Optional CP/M for CCS 300, 400 (OASIS available) $150 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports 53799 
NNC 80W w/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6893 
ALTOS single and multi-user systems $call 
MORROW Decision 1, MICROSOFT basic, UNIX Scall 
PERSONAL COMPUTERS 
APF Imagination Machine, basic, color, sound, tape, etc. $399 
ATARI 400 $512 
800 with 16K RAM $895 
LOOK HERE! 
NNC 2 board set 2-80A CPU, CP/M 2.2, floppy disc controller 
2 serial, З parallel poris, PROM, 1/0 cable $765 
SUPERBRAIN 
OSBORNE book-keeping programs (unaltered, require C-BASIC 2) 
includes comprehensive documentation 
General Ledger, Payroll, Account Rec./Payable each $99 
allthree $259 
TCS business software G/L, Payroll, A/R, A/P each $158 
all four 9500 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 


ELECTRIC COMPANY 


97 Spring Street 
New York, N.Y. 10012 
Hours: 8AM-5:30PM (EST) Mon.-Fri. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


WASHINGTON COMPUTER SERVICES 
anaffiliateot ((( WASHINGTON )) est. 1912 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 


TO ORDER: CALL OPERATOR FOR OUR 
NEW TOLL-FREE NUMBER. In N.Y. State and 
for technical information call 1-(212) 226-2121 
For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 


prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 2% 


cash discount. N.Y. residents add sales tax. 
— 


467 


Radio Shack® is a trademark of the Tandy Carp. 
СР/М® is a trademark of Digital Research 


BYTE May 1981 


| 


- What's New? 


Link the TRS-80 
with Other Systems 
The Super-Host program allows 

any type of system to communi- 
cate with the TRS-80 Model І 
microcomputer. The program will 
configure itself to run under 
TRSDOS, NEWDOS 2.1], or 
NEWDOS-80. It keeps track of 
the date and time, even after re- 
boot or system resets. One func- 
tion of the program protects the 
user's own апа any foreign sys- 
tem from unwanted control 
codes. Another feature allows 
users to customize transmissions 
to conform to other systems’ 
standards and block out char- 
acters that might affect those 
systems. 

Super-Host is a menu-driven 
program, so users can set up all 
system parameters. Other fea- 
tures are its lowercase driver, up- 
percase lock for incoming data, 
and independent uppercase lock 
on outgoing data. It has user-pro- 
grammable nulls and line feed. 
TRS-80 computers with a printer 
can be programmed to maintain 
a printed record of callers who 
have accessed the system. 

Super-Host is available for 
$29.95 from Programs Unlimited, 
POB 265, Jericho NY 11753, 
|516) 997-8668. 


Circle 516 on inquiry card. 


FORTH for Atari 

This FORTH system for the 
Atari 400 and 800 computers re- 
quires a minimum of 16 K bytes of 
programmable memor y. The disk- 
Dased system has a screen editor 
and the capability to review and 
modify disk contents. Included 
with the program package is dic- 
tionary documentation and a cus- 
tomization guide. The system 
costs $50. For further informa- 
tion, contact Pink Noise Studios, 
1411 Center St, Oakland CA 
94607, [415] 465-1212. 


Circle 517 on inquiry card. 
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Softstuff 
Software from Heath 


} каг 
уз! 


CORB Tit er 
Systems 


Heath's utility and applications 
programs in the Softstuff line in- 
clude the General Ledger Íl on a 
floppy disk for use with the HDOS 
operating system or Heath's ver- 
sion of the CP/M operating sys- 
tem. The price for the program is 
$124.95. The Small Business Іп- 


Software 
for Law Offices 

Law-] is a time-management 
and billing system for the legal 
professional. It features system 
and program security, client/mat- 
ter and attorney reporting, ac- 
counts-receivable ledgers, ageing 
analysis, pre-billing worksheets, 
invoicing, and automatic file 
backup, and it performs other- 

than-standard inquiries. 


Law-1 is written іп CBASIC for 


CP/M-based systems. It comprises 
38 applications packages. The 
system is parameter driven and 
can support floppy- and hard-disk 
configurations. Different ter- 
minals are supported. A demon- 
stration package is available for 
$75, and the single-user package 
price is $800. For further informa- 
tion, contact Microcon Inc, POB 
805, Amherst NH 03031, [603] 
573-0230. 
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ventory program for HDOS sys- 
tems is $69.95. Тһе CBASIC lan- 
guage, a disk-based, noninterac- 
tive language with pseudocode 
compiler and run-time interpreter 
for CP/M systems is priced at 
5110. The BDS С compiler іп- 
cludes a linking loader, a library 
containing file ИО (input/output) 
and floating-point functions, and 
a library manager. The C compiler 
runs on CP/M systems and is 
priced at $119.95. 

The Softstuff product line also 
offers the Microsoft MACRO-80 
package, a fullscreen editor, a 
sort program, and a network sys- 
tem. For more information on 
Softstuff programs, contact Heath 
Company, Department 350-670, 
Benton Harbor МІ 49022, |616) 
982-3210. 
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Learn Trigonometry 

on the Compucolor Il 

Using a circular functions ap- 
proach to trigonometry, these 
teaching programs provide ex- 
periences with radian measure, 
sine function development, 
graphing the sums of functions, 
drill with identities, and polar 
graphs. All programs encourage 
the user to explore functions 
under computer guidance, to re- 
cognize identities, and to notice 
patterns. Program listings are in- 
cluded, so users can create addi- 
tional variations and drills. This 
disk for the Compucolor or Inte- 
color computers requires a 64- by 
32-character screen with 127 by 
127 color blocks in low- and 
high-resolution graphics. № is 
available for $29.95 from Metra 
Instruments Inc, 2056 Bering Dr, 
бап Jose СА 95131, (408) 
297-8530. 


Circle 520 on inquiry card. 


ORDER BY PHONE 


COMPUTERSTOP  .— 


(213) 539-7670 PST 
2545 W. 237 St. Torrance, CA. 90505 TELEX: 678401 TAB ІНІМ 


LOWEST PRICES IN THE WEST.NORTH, SOUTH & EAST 
x: appie computer 


= Sales and Service 


APPLE OPTION A: ........................: 3850 
APPLE /// 96K в 
Information Analyst Package APPLE I Plus . 
ld pa j 16к....... $1075 
ABBUE ШМОРТТОМЫБЫЬ........................" 4350 
SAME AS OPTION A PLUS: 48K.......$1193 
DISK Il for APPLE /// Disk][Drive os $529 


APPLE W OPTION Qr ................„...... q 4800 


| with Controller & Dos. 3.3 
SAME AS OPTION A PLUS: 


DISK II FOR APPLE /// PASCAL SYSTEM 
SILENTYPE Thermal Printer | $425 
7.80 Softcard 
APPLE HARDWARE 274 5299 


Parallel Printer Interface Сага .................. 160 
СО ао ака. ..-..................... 195 MONITORS/DISPLAYS 
High Speed Serial Interface .................... 176 
Pascal Language бузіет...................... 425 E--—- à с "gp аьлаа аараан 140 
Centronics Printer Іпіегѓасе .................... 185 Зат МОНГ . 2... s 195 
Applesoft Firmware Card ...................... 160 KG-12C Green Phos. Monitor ....... НИТ 275 
Integer Firmware GARG v.e em 160 Sanyo 12" Green Phosphor. Monitor ............. 275 
Disk || with Controller DOS 3.3 .................. 529 NEC 12" Green Phosphor. Monitor .............. 275 
КШ Е ais Sank Wi Ge Rae аа" 475 Sanyo a” OVO РММ тт 250 
ОПИС ТЕГ... dos ee er rr ee en 625 
PRINTERS 
OTHER HARDWARE 

Apple Silentype with interface .................. 525 
Alf Music Synthesizer (3 Voice) ................. 245 IDS 445 (Paper Tiger) with Graphics.............. 795 
а MÀ 175 IDS 460 with Graphics ................ е ир 1199 
ABT Митетекеурай ......................... 119 IDS 560 with Graphics 10)..................... 1695 
ОКО е. ss. OS See l... eee E ne 295 бепітетее 787 аан wee а одао waters s s w wÑ 895 
ОЕ .......... luere 5 еее 245 МЕС Spinwriter (RO, Serial) ................... 2650 
Rom Plus with Keyboard Ғійег.................. 175 
ПЕОН System ...........................: 250 ; 
р жн ИКЕ 00% 150 SOFTWARE 
DoubleVision 80 x 24 Video Interface ............ 295 
CCS Arithmetic Processor ..................... 399 Я: НОО. о аа оо ОЛОН 11 525 
GUS Paralel Intéméíaee.. U... ceed аана. 119 Apple Post (Mailing List Program) ................ 40 
о ТД э... oux i чекен,» a s s s w w h a 195 Easywriter Professional System ................ 195 
Microworks DS-65 Digisector................... 339 ПИЈЕ ОРИОН 95 
SVA 8 inch Disk СопігоПег...............:..... 395 DB Master Data Management .................. 150 
CH RS ав а сне rnm 30 ре Оо UM 210 
CCS Synchronous Serial Interface .............. 159 CL О ОО ee arr 65 
CCS Asynchronous Serial Interface ............. 159 NN a - cmd uya s ol D c MEN ga р 125 
Corvus 10 Meg. Hard Пізк..................... 4395 CCA Data Management System.................. 90 
Garvus Constellation... 0.645 leer eS 595 Full Screen Mapping for CCA DMS ............... 59 

Pascal Interactive Terminal Software (PITS) ....... 29 

MISCELLANEOUS/SUPPLIES Basic Interactive Terminal Software(BITS) ........ 29 

Ú Ue. (par 29 
aae na . „а, аи 49 Dae Factor DMS... .. i eoe n me E —- 
Verbatium Datalife Diskette (Box of 10) ........... 30 IO .......... .. TTE ET RTT Tm 55 
Dysan Diskettes (Boxof5) ...................... 22 селені МРТ 120 
Apple Diskettes (Box ої 10)...................... 45 Magic Wand Word Processor (Needs 2-80 Softcard) 345 
Verbatim Diskette Boxes (Hofds 50 Disks) ......... 18 Dow Jones Portfolio Еуаша{ог................... 45 
Silentype Paper (Box of 10 rolls). ................. 40 a se A 140 


ORDERING INFORMATION; Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card service charge of 2%. AE credit card service charge of 
5%. Mail order may send charge card number (include expiration date), cashier's check, money order or personal check (allow 10 business days to clear.) Please include a telephone 
number with all orders. Foreign orders (excluding Military PO's) add 10% for shipping. АЙ funds must be in U.S. dollars (letters of credit permitted). Shipping, Handling and in- 
surance in U.S, add 3% (minimum $4.00). California residents add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders or open account (please send for 
written quotation). All equipment is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchantibility 


of products sold. All returned equipment is subject to a 15% restocking fee. We ship most orders within 2 days. 
WE ARE A MEMBER OF THE CHAMBER OF COMMERCE. Ë RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS TO: 


COMPUTER STOP, 2545 М. 237 St, TORRANCE, СА 90505 
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I 


SYSTEMS 


EAS 


Memory-Mapped 
S-100 Video Board 


The VB3 is a memory-mapped 
board with a video-display sys- 
tem for 5-100 computers. The dis- 
play can be programmed for up 
to forty-eight 80-сһагастег lines 
featuring upper- and lowercase 
letters with true descenders. The 
VB3 features user-programmable 
fonts, low intensity, reverse and 
inverted video, and added print 
functions such as underscore, 
strike-through, thin line, or dot 
graphics. While the VB3 is mem- 
ory mapped, it occupies memory- 
address space only when ac- 
tivated. 

Software for the VB3 includes a 
CP/M-compatible driver routine 
and a terminal-simulator routine. 
Software controller timing, top 
and bottom margins, horizontal 
position, one level of gray, blink- 
ing and blank-out character and 
cursor features are offered. The 
VB3 video board costs $654. 

For further information, con- 
tact SSM Microcomputer Products 
Inc, 2190 Paragon Dr, San Jose 
CA 95131, (408] 946-7400. 
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HP-83 from 
Hewlett-Packard 

The HP-83 microcomputer is 
designed for business and tech- 
nical professionals. The HP-83 is 
identical to  Hewlett-Packard's 
HP-85 except that it does not 
have а built-in tape-cartridge 
drive and thermal printer. The 
HP-83 has a high-resolution video 
display, keyboard, enhanced 
BASIC, and graphics capabilities. 
Floppy-disk drives and printers 
can be interfaced to the unit. A 
data-base system, graphics soft- 
ware, a communications pro- 
gram, and a graphics digitizing 
tablet are some of the software 
and peripheral packages devel- 


MT500 System 
The МТ500 microcomputer 


provides data- and word-pro- 
cessing capabilities for business 
and scientific applications. The 
MT500 features a video display, a 
Z80A microprocessor, the CP/M 
operating system, 64 K bytes of 
programmable memory, two 
500 K-byte 5-inch floppy-disk 
drives, and a keyboard. Printers 
and modems can be attached. 
The MT500 has a suggested price 
of less than $6000. For details, 
contact Maatra Corporation, 
1835 W Shryer Ave, Roseville MIN 
55113, [(612]:631-35B5. 
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oped for the machine. The HP-83 
has a list price of $2250. For more 
information, contact Inquiries 
Manager, Hewlett-Packard Com- 
pany, 1507 Page Mill Rd, Palo 
Alto CA 94304, [415] 857-1501. 
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Where Do New Products Items Come From? ` | 
. The information printed in the new products pages of BYTE is obtained from 
“new product" or "press release" copy sent by the promoters of new products. If 
‘in our judgment the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
‘openly solicit releases. and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue,’ 
subject to occasional priority modifications. While we would not knowingly. print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the “What's New?” feature is 
necessarily limited. We therefore cannot be responsible for product quality or | 


company performance. 


WE WILL МОТ BE UNDERSOLD 


FOR TRS-80* Model | 


DISK DRIVES 


ССІ-100ТЕАС 51” 40 Track (102K) $314 
ССІ-100 MPI 51" 40 Track (102K) $319 
ССІ-280 514" 80Тгаск(204К) $429 


ADD-ON DRIVES FOR ZENITH 2.89 


CCI-189 514” 40 Track(102K) $394 
Ы ССІ-289 5%", 80 Track (204K) $499 
Z-87 Dual 5%” system $995 


External card edge and power supply included. 90 day warranty/one 
year on power supply. 


RAW DRIVES 8” SHUGART 801R $425 
5%" MPI, TEAC or TANDOM $CALL POWER SUPPLIES $ САШ. 


MORROW DESIGNS/THINKER TOYS™ 


DISCUS 2D 1 DRIVE $ 938 2 DRIVE $1635 
DISCUS 2+2 1 DRIVE $1259 2 DRIVE $2245 
DISCUS Hard Disk M26 $3990 M10 $2999 
ОЕ! CARTRIDGE TAPE BACK-UP 
For your hard disk. With either S-100 control card 
or piggy back board for single board Z-80 computers. $2995 


DISKETTES — Box оғ 10 with plastic library case 


5a” Scotch $35 Maxell $40 BASF/Verbatim $27.95 
8” Scotch $50 Maxell $55 BASF/Verbatim $36.00 
PLASTIC CASE-Holds 50 5 1⁄4” diskettes $19.00 
SCOTCH HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $11.95 RINGS $6.95 
COMPLETE SYSTEMS 

ARCHIVES 64K, 2-Drives, 77 Track $5495 
ALTOS ACS8000 Series $ CALL 
TRS-80* ||-64К $3499 ||-16К $ 899 
TRS-80* Expansion Interface $ 299 
ZENITH 48K, all-in-one computer $2200 
ZENITH 2-19 % 735 
TELEVIDEO 920С % 748 950 $1049 
IBM 3101 Display Terminal $1189 
ATARI 400 $ 479 800 $ 795 
MATTEL INTELLIVISION $ 229 
APPLE PERIPHERALS $ CALL 
MONITORS 

APF 9” B& W TVM-10 $120 
BELL & 

HOWELL 9” B & W BHD911 $220 
LEEDEX 12” B& W $129 13" Color $369 
SANYO 9" B & W VM4509 $155 
SANYO 12” B & W DM5012 $226 
SANYO 12” Green Screen DM5112 $238 
SANYO 13” Color DMC6013 $416 
ZENITH 13” Color $349 
TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS-103 $179 
D-CAT HARD WIRED DIRECT MODEM $189 
AUTO-CAT Auto Answer, Direct Connect Modem $229 
D.C. HAYES MICRO-MODEM $329 


NEC Spinwriter 
PRINTERS Letter Quality High Speed Printer 
R.O. $2395 
R.O. with tractor feed $2595 
KSR with tractor feed $2895 
C.ITOH Starwriter $1695 Starwriter I| $1895 
EPSON MX-80 $479 МХ-70 $ 399 
PAPER TIGER 
IDS 445 Graphics & 2K buffer $ 699 
IDS 460 Graphics & 2k buffer $1050 
IDS 560 Graphics $1450 
ANADEX DP-8000 $849 ОР-9500/01 $1345 
OKIDATA 
Microline 80 Friction & pin feed $ 420 
Microline 80 Friction, and pin & tractor feed $ 520 
Microline 82 Friction & pin feed feed $ 620 
Microline 83 120 cps, uses up to 15” paper $ 849 
CENTRONICS 730 $ 595 737 $ 749 779 $ 969 
11.810 
TRS-80* software, compressed print & vert. form control $1865 
16K RAM KITS. 2 tor $56 $30 


200 ns for TRS-80*, Apple Il, (specify): Jumpers $2.50 
S-100 CALIFORNIA COMPUTER SYSTEMS 


MAINFRAME 


Z80 CPU Model 2810 $269 
MOTHER BOARD Model 2501 $106 
16K STATIC RAM, 200ns Model 2116C $309 
32K STATIC RAM, 200ns Model 2032C $619 
64K DYNAMIC RAM Model 2065C $599 
FLOPPY DISC CONTROLLER Model 2422A $359 
EXTENDER BOARD Model 2520K $ 52 
2P +2S ГО Model 2718A $309 
APPLE ACCESSORIES AND SOFTWARE 

VISICALC $120.00 
DB MASTER $159.00 
Z-80 SOFTCARD $269.00 
VIDEX BOARD $259.00 
16K CARD $169.00 
APPLE JOYSTICK $ 49.00 
SUPERMOD $ 29.00 
CCS CARDS $ CALL 
GALAXIAN $ 22.95 
SPACE ALBUM $ 35.00 
ASTEROIDS $ 17.95 
FLIGHT SIMULATOR $ 29.00 
WIZARD & PRINCESS | $ 28.00 
SARGON 2 ee 5 2900 
HI-RES FOOTBALL $ 35.00 
MYSTERY HOUSE $ 21.00 


For fast delivery, send certified checks, money orders or са! to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


The CPU SHOP 


5 Dexter Row, Dept. В05М 

Charlestown, Massachusetts 02129 

Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 
Circle 104 on inquiry card. 


Send for FREE Catalogue 


TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark?” Digital Research 


master charge 


THE INTEREAHEKE CURO 
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LOWEST PRICES 
ON THE 


Pan 


American 
Electronics с 


бас аек 


AUTHORIZED SALES CEHTEN 


INCORPORATED 


— CALIFORNIA COMPUTER SYSTEMS 


32K RAM BOARD А&Т. 

450 NSEC $579.95, 200 NSEC 
16K RAM А&Т. 

450 NSEC $255.95, 
64K DYNAMIC А&Т. 
Hb _ > Ды co diea: —" $548.95 
280 PROCESSOR AAT. ................................ $259.00 
DISC CONTROLLER $339.95 


APPLE IEEE INSTRUMENTATION INTERFACE 
КЇТ PELLE T .............................................8275-00 


ARITHMETIC PROCESSOR FOR APPLE 78114. 
$342.80 


APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A& Т $137.10 


APPLE ыы SERIAL INTERFACE 
7712А. А & $153.95 


ALL oma CCS PRODUCTS AVAILABLE 


E777, 


PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. Kit $143.00 


CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit ....$146.00 PCBD $31.95 


VB-3 80x24 VIDEO BOARD. Graphics e 
4MHZ. Kit | $379.95 


10-4 Two serial I/O ports with full handshaking 
20/60 ma current loop: Two parallel МО ports. 
i $168.00 PCBD 


VB-IC 64 x 16 video board, upper lower case Greek 
composite and келеме! video with software, S-100. 
Kit $143.00 


CB-2 Z80 CPU BOARD. Kit $199.95 
$144.95 


ALL OTHER SSM PRODUCTS AVAILABLE 


$629.95 


200 NSEC $285.95 


“>=” 


845 


Computers 


For ae пам, Learning and Entertainment 


For More Information Call 


TOLL FREE ORDER NUMBER 


[WIC/ine. wAMECO INC. 


MEM-3 32K STATIC RAM 2114 24 bit 

addressing ЕВЕ На. $36.95 
FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5” & 8” drives up to 8 drives, 
on board PROM with power boot up, will operate 
with CPM™ (not included). PCBD .............. $43.95 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD ............. $48.50 


QM-12 MOTHER BOARD, 13 slot, terminated, S-100 


шет жақғ............Ӛ--...............................2168:05 
CPU-1 8080A Processor board 5-100 with 8 level 
vector interrupt. PCBD ............................... -$28.95 


RTC-1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD.......$25.95 


EPM-2 2708/2716 16K/32K EPROM CARD. 
УИИН — 77: 


QM-9 MOTHER BOARD. Short Version of QM-12. 
QU Slos ИРОН)... U uuu u. ee $33.95 


MEM-1 8K x 8 RAM 2102. 


Buffered PCBD ....$31.95 


mdp deas am mL med m RE 


PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 


ROBO --——  — — ТРЕ. $28.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel, one serial and cassette. 

REB... 55... oae Mo $28.95 


$7.50 21141 450 NSEC ..... $4.99 
..$25.95 21141 200 NSEC ..... $5.99 


(415) 728-9121 
Р. О. Вох 955 • El Granada, СА 94018 
Please send for ІС, Xistor and Computer parts list 
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800-531-7466 


Texas & Principal NUMBER 


512-581-2765 

Telex Number 767339 
Dept. B, 1117 Conway 
Mission, Texas 78572 


MAY SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards notincluded on this offer) 


WAMECO CPU-2. PCBD ............ $29.95 
280 PROCESSOR WITH MIKOS 

ERIT ысы OF er orare I $119.95 
WAMECO PCBD 

WB MEC |! EDD" $24.95 EA. 
PTEP4, REGIT .. ome oed $22.95 EA. 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-3 less RAM ....................................% 95.95 


Lo e ^ ИМЕНИЕ. $350.00 
With PAM || o u ne eee $390.00 
CPU-1 with MIKOS #2 8080A CPU ............ $99.95 


QM-12 with MIKOS *4 13 slot mother 

board Mironas — ...$110.95 
RTC-1 with MIKOS E -— iiie кш — $65.95 
EPM-2 with MIKOS #11 16-32K EPROMS 


less EPROMS ........................--.......-.--........... $65.95 
QM-9 with MIKOS #12 9 slot mother 
РИН И ‚э. $99.95 
FPB-1 with MIKOS #14 all parts 

| dec. Бапа! ..................:........................-Э $144.95 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE $50.00 WORTH OF LS TTL AND GET 
1096 CREDIT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY. 


VISA or MASTERCHARGE. Send account number, interbank num- 
ber, expiration date and sign your order. Approx. postage will 
be added, Check or money order will be sent post paid in U.S. 
If you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two- 


week delay ior checks to clear. Calif. residents add 696 tax. 
Money back 30-day guarantee. We cannot accept returned IC's 
that .have been soldered to. Prices subject to change without 


notice, $10 minimum order. $1.50 service charge on urders 
less than $10.00. 


y — —— -—wmCcCc ЕЕ — > n 


Bette HOWELL 


MADE FROLUSIVELY FOR BRELL A HOWE HY 


applic computer Inc. 


ww r “aa — ee 


EBS Business System for PET/CBM 
Extremely comprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including ілуаювез, packing slips, mail labels, statements, 
bank deposit slips, and 17 reports. 


Paper-Mate Word Processor $29.95 

PET/CBM full featured 60 command system b y Michael 
Riley. Uses either tape or disk and any printer. Includes 
in-text commands, floating cursor, scrolling, etc. 


MB 0-00 аһ tak ор i Fey уу i ib De ні itt BR de i ipi d М GP inci «ni еді шт иш m] s 


FLEX-FILE Data Base for CBM/PET 
Random file handling system with Report Writer and 
Mail Label Handler. Ву Michael Riley 


6502 7.45 10/6.95 50/6.55 100/6.15 
6502A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 9.15 10/490 50/4.45 100/4.15 
6522 VIA 6.45 10/610 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 


2114-L200 ns RAM 
2716 EPROM (5 volt) 
TMS 2532 EPROM 
4116-200 as RAM 
5-100 Wire Wrap 


8 far 29.00 
2.65 


High output, low noise, 5 screw housing, labels. 

C-10 10/565 50/2500 100/48,00 
C-30 10/730 50/3400 100/66.00 
All other lengths available. Write for price list. 


p 
S; — EE a 
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4 PART HARMONY MUSIC SYSTEM for PET 
Allows you to easily enter, display, edit, and play 4 part 
harmony music. Includes whole notes thru 64 ths (with 
dotted and triplets), tempo change, key signature, 
transpose, etc. The KL-4M unit includes O toA converter 
and amplifier (add your own speaker). 

KL-4M Music Beard with YMM Program 


$59.90 


115 E. Stump Road 


Montgomeryville, PA 18936 
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THE STAR MODEM 


From Livermore Data Systems 


WE CARRY THE BLACK APPLE = 


3.75 20/3.50 10013.25 
9.90 5/9.45 10/8.90 
23.50 


CASSETTES — AGFA PE-611 PREMIUM 


215-699-5826 А В Computers 


MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 


SPECIAL , 


Н5232 MODEM SALE $135 
IEEE 488 MODEM SALE $245 


RS232 CCITT $170 
IEEE 488 CCITT $280 
STAR Modem is the price performance leader with a full 


2 YEAR FACTORY WARRANTY. ы... y 

Has all intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified. Character germ 
erator for alpha, numeric, and symbols. Characters can be 
rotated in 4 orientations, and can be 16 sizes. Coordinate 
axes drawnby specifying graduation interval and number 
of repetitions. Parallel ASCII interface, 11 x 17 paper. 


SPECIALS 


EPSON MX-80 Printer 


Cell 


“| EPSON MX-70 Printer Call 
KMMM Pascal for PET $75 | STARWRITER Daisy Wheel Printer $1500 
Subset of standard Pascal with true machine language Centronics 737 Printer 790 
translator for faster execution. 16K with tape or disk. NEC Spinwriter 2500 
-------------------.-. M XYMEC HI-Q 1000 Intelligent Daisy Wheel 2150 
EARL for PET (disk file based) $65 Leedex Video 100 12" Monitor 129 
Editor, Assembler, Relocater, Linker to generate relocat- ZENITH DATA SYSTEMS 
able object code. 219 Video Terminal (factory assem.) 735 
isi чи бенен mm ———— — Z89 with 48K (factory assem) 2150 
fullFORTH+ for PET/CBM $65 SYM-1 909 


A full-featured FORTH with extensions conforming to Forth SYM BAS-1 BASIC or RAE-1/2 Assembler 85 


Interest Group standards. Includes assembler, string process- KTM-2/80 Synertek Video Board 349 
ing capabilities, disk virtual memory muitiple dimensioned Seawell Motherboard - 4K RAM 195 
arrays, floating point and integer processing. Seawell 16K Static RAM - KIM, SYM, AIM 320 


DISK 
SPECIALS 


SCOTCH (3M) 574" 


commodore | 


C El 
CBM-PET SPECIALS ‚ шшш 


«& Up to $235 FREE SS 
< merchandise with purchase of 
one of following CBM-PET Items! 


10/2.90 50/2.80 100/2.70 

SCOTCH (3M) 8” 10/2.95 50/2.85 100/2.75 

Verbatim 5%" 10/2.45 50/2.40 100/2.35 
(add 1.00 for 5%” Verbatim plastic storage box) 


FREE Verbatim 8" Obl. Dens. 10/3.45 50/3.35 100/3.25 

8032 32K - 80 columnCRT $1795 235 BASF 5%” soft 10/2.60 20/2.50 100/2.40 
8050 Dual Disk Drive - 1 megabyte 1795 235 BASF 8" soft 10/2.65 20/2.55 100/2.45 
BN Full size graphics keyboard 795 15 Maxell Disks in stock - write for prices 
16K Business or Graphic Keyboard 995 150 Diskette Storage Pages 10 for 395 
32K Business or Graphic Keyboard 1295 205 Disk Library Cases 8" - 2.85 5“-215 
2040/4040 Dual Disk Drive - 340K 1295 205 
2022 Tractor Feed Printer 795 100 
C2N External Cassette Deck 95 12 Ж. ATARI 800 $777 
CBM Voice Synthesizer 395 50 All Atari Modules 20% OFF 
Used CBM/PET Computers CALL 

WRITE FOR SYSTEM PRICES ATARI EDUCATIONAL PLAN — — Write tor detalis. 


Mecsas Зоны ВЫ есе toe tn OCT Pee —s SSS 


***EDUCATIONAL DISCOUNTS*** 
Buy 2 PET/CBM Camputerz, receive | FREE 


АР Products 15% OFF 


= 


WordPro3+ 32K, disk, printer 250 АР Hobby-Blox 15% OFF 

WordPro 4+ 8032, disk, printer 385 

072 Data Base System for CBM 8032 335 ст». == Ыы —— = ое к са Ж 
VISICALC for PET, АТАҢ! 170 ALL BOOK and SOFTWARE PRICES DISCOUNTED 
BPI General Ledger, A/P, A/R for PET/CBM 270 The8086Bock(0sbom) | 7777 1400 
EPROM Pragrammer fer PET 72.00 28000 Assembly Language Programming 16.90 
Programmers Toolkit - PET ROM Utilities 34.90 PET Personal Computer Guide (Osborne) 12.75 
2 Meter IEEE to IEEE Cabte 43.00 PET and the ІЕЕЕ-488 Bus (Osborne) 13.60 
PET Spacemaker Switch 24.90 6502 Assembly Language (Osborne) 14.45 
Dust Cover for PET 6.90 Programming the 6502 (Zaks) 10.45 
IEEE-Parallel Printer Interface for PET 110.00 6502 Applications Book (Zaks) 10.45 
IEEE-RS232 Printer Interface for PET 120.00 6502 Software Cookbook (Scelbi) 9.45 
The PET Revealed 17.00 | CP/M Handbook (w/ MP/M) Zaks 11.85 
Library of PET Subroutines 17.00 Practical BASIC Programs (Osborne) 13.60 
Source Hoskup over 1000 programs/services 88 Some Common BASIC Programs (Osbome) 12.75 


WRITE FOR CATALOG. 
Add$1 25 per order for shipping We pay balance of UPS surtacecharges 
on all prepad orders Prices Isted аге on cash discount basis Regular 
Tapes shghily һауе 
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Circle 439 on inquiry card. 


/ —To 
Yes! We supply INISAI compatible products... 
Но, | 


NOTE: "Original" IMSAI parts were purchased at the closing business sale of IMSAI Manufacturing Corp. 
WW Components also distributes S-100 buss IMSAI compatible parts and boards. As supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts пої made by ІМ5ДІ. All 
items listed as "Assembled & Tested” have been assembled by WW Components and carry a 1 year warranty. 


І-8080 5-100 THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 
ENCLOSURE spaced for PS-28D Power Supply, up to 22 slot motherboard. 
Sheet Metal Kit Kit of all metal parts and hardware w/docs $115.00 
Thinker Toys WunderBuss20 for above w/o conn. $79.00 
MPU-B SBC Complete 8085 based CPU including: serial RS-232 port, parallel 1/0 port 
8085 CPU 3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 
Assembled & Tested $250.00 
PS-28D Mounts in the |-8080 enclosure, supplies +8V © 28A, +/- 16V @ ЗА, kit includes 
Power Supply board, transformer, documentation, and all components. 
Parts Kit: KIT $95.50 
1-8015 Complete The complete 8085 system, includes MPU-B, RAM Ш, TO slot terminated mother- 
System w/MPU-B board, PS-28D, and jump start front panel. A complete 64K system! 
Assembled & Tested $1250.00 
CP/M ® 22 NOW AVAILABLE - CP/M for the IMSAI floppy disk system. Version 2.2 is 
for IMSAI available for the DIO-C 8” controller. Others on request. Docs. incl. 
8” Diskette & Manuals $175.00 


Ask about documentation, repair service, firmware and software for your.system. 


action Avenue’ — 
‚ San Jose, California 95112 


(408) 295-7247 
(408) 295-7171 


ша 
t 
Гм 
w 


TERMS: (1) PREPAID Send check ог М.О, for merchandise amount only - we pay the shipping in USA only. 
(2) UPS COD or bankcard orders by phone or mail - shipping charges added. 
California Residents add 6.5% Sales Tax. 


componen 


| Y ‘A LN: 
О VV NV 


== 3V5-Digit 0.1% Digital [. 
`. Capacitance Meter 


БЕГІН Model 3001 593375 
ыза Function Generator - 
Dual Trace бану Model 2001 $4 5795 Еа 


k Trace Triggered 
Proto Boards Logic Monitor Ге Miniscope 


[ Model displays static and ә ess) Model MS-215 
PB-104 


dynamic logic e 
Fully assembled Works wi m. Model LM-1 30 МН: Dual Trace Triggered 
$5995 4 $5995 | Miniscope moss ms-230 


YOU NAME IT... WE GOT IT. 
AND AT DISCOUNT PRICES. 


SEND FOR FREE 180 PAGE CATALOG. 
[In-Dash Car Stereos 


HICKOK DIGITAL MULTIMETERS 15 MHz Miniscone 


в Rise time 11.7 nS or ff 
less m Built-in signal 
delay ling а На! 
response 


{ШЕ 


Digital 
Pulsar Probe modei op-100 


PK 400 mU = = E: 


t E — r= ea po im a и Comm 
т Тәсіл Lamp À m [ine |11 oo Module 


B. P 5 Pr Ultrasonic Slartor Kil а (oe 414 Deluxe $9995 


Ша з пати, {жил Camsobe ж Pl iM Harg беъ n mH 


A portabie/ 
bench-type 


DMM ` 
Дине 3240. Trace Diam: 
MX-333 
NIZ Tech омм 3/:- 


Digit LCD Readout 
Model WD 747 $7995 | 


Modal 1479А 


Modal TECH 300 $1 0995 


UP Monel TECH 210 4000 
X Model TECH 330° Í 


| Remote Control far 
Lights & Appliances 


99] Miniature MURAPHONE 0 
High ida Cordless Aog y da 5525 
ay Stereo] Telephone Cassette АМИЕМ $5750 


WS711 Wall Svetch Modul 
with independent On: Off 
power butions 515.95 


34 [| with Clock Model 5 607 
Graphic Equalizer (е 
Моде! GE 5000 $3995 ғғ 

M. 6х9 3-Way 8129564 


| Speakers и 20 oz, magnet 
Model ВР2000-69 TAD | 


Complete with nickel- 
cadmium batteries, AC 
charger/adapter. test 


(кх m Pur 121 (лел Megali ill Арле Шш | Speakers 
LM501 Lama Module o Ve Model J 
e CDD 5 The Timer $5995] 998 „|“ пй. 0. (E531 | Digital ret AM/FM $8995 


FIDELITY Sensory Chess : Soldering 
Chess Challenger 7 Challenger*110. WICPN Controlled Station 
Voice Sensory | Dutput ыы Made 

Challenger Station 


Magnifier_ 
Lamp “7 


Piensan ground and polistied | 
пуп! МП lens 7 


Model 1гМ-1А 965, 


855 Conklin St, Farmingdale, М.Ү. 11735 
п Master Charge ADD РОЯ SPPRO ANU INSURANCE ы 
mt 250.0. 1 


Casio Calculator- Cordless Circuit Tester | Service МБА а COD су m 
: Master кы к „рим. = D 
VIENI Walch н | ок нші арна Tool Kit eRe wy d Y Sato escorts add = Mh Lo >. о 
54250 54095 Was Model 93-5М TOLL (8 800) 645-951 8 
in N.N. State call Jt 252-0050 
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MICROPROCESSOR SUPPORT І.С. 5 


WE GUARANTEE FACTORY PRIME PARTS 


We are going to become the largest supplier of prime 
microprocessor support 1.С.'5. We guarantee that our І.С./5 
are purchased from manufacturer authorized distributors. 
This is the only way to deliver prime parts at the lowest 
possible prices. Our committment is to offer the best price 
and the fastest delivery to our customer. We give many 
thanks to our valued customers who have helped us grow. 


NEC 16Kx1 DYNAMIC RAM 200 N.S. 


These are prime 4116's from one of the best 
MOS RAM manufacturers in the world. 
200ns 
32 for 96.00 
Only prepaid orders on this special. 


4116 


8 for $25.00 


8080A CPU 4.95 EPROM 1Kx8 4.95 NEC 1Kx4 STATIC RAM 250 N.S. 
80854 CPU 8.95 EPROM 2Kx8 8.95 These are prime low power static ram’s NEC 
8086 CPU 99.95 EPROM 4Kx8 21.00 for the finest in MOS MEMORY. 
8088 CPU 44.95 STATIC 1Kx8 15.00 2114L 250ns 
7-80 СРО 10.50 200ns 64Кх1 Call 8 for $25.00 32 for $96.00 
2-80А СРО 12.95 CPU 21.00 Only prepaid orders on this special. 
280-Р10 p 8289 4531 : 740925 6.95 74LS107 š 7415244 1.95 
280А-Р10 9.75 4000 4532 1.25 741500 -25 7415109 45 74LS245 4.95 
280-СТС 7.75 4001 4539 .99 741.501 ‚28 7415112 .49 74LS247 1.10 
Z80ACTC 9.75 4002 4543 1.99 741502 .28 74LS122 „55 7415248 1.10 
Z80-DMA 22.25] 4006 4553 3.50 741503 .28 7415123 1.19 7415249 1.69 
Z80A-DMA 27.75] 4007 4555 75 74LS04 .39 74LS125 1.35 74LS251 1.79 
Z80-S10/0 24.95] 4008 4556 279 741505 .28 7415126 .89 74LS253 .98 
Z80A-S10/029.95] 4009 4581 1.99 74LS08 39 74LS132 79 74LS257 .98 
280-510/1 24.95] 4010 4582 1.01 | 741509 .39 7415136 ‚БӘ 74LS258 .98 
280А-510/1 29.95| 4011 4584 55 74LS10 .28 7415138 .89 7415259 2.95 
280-510/2 24.95] 4012 4585 .99 741511 .39 7415139 .89 74LS260 .69 
Z80A-S10/2 29.95] 4013 4702 9.95 74LS 12 .39 74LS 145 1.25 | 74LS261 2.49 
3205 3.45 4014 74COO .39 74LS13 .47 74LS148 1.49 74LS266 .59 
3242 10.00 4015 74C02 .39 741514 1.25 7415151 79 74LS273 1.75 | 
8155 11.25 4016 74C04 .39 74LS15 .39 74LS 153 ‚79 7415275 4.40 
8185 29.95 4017 74С08 ‚49 74LS20 ‚26 74LS155 1.19 74LS279 .59 
8185-2 39.95 4018 74C10 .49 74L S21 .38 74LS 156 .99 74LS283 1.10 
8202 45.00 4019 74C14 1.55 741522 88 7415157 99 74LS290 1.29 
8205 3.45 4020 74C20 .39 74LS26 .39 74LS158 4.79 74L S293 1.95 
8212 2.00 4021 74C30 .39 741527 .39 7415160 .98 74LS295 1.10 
8214 3.95 4022 74C32 .99 74LS28 .39 74LS161 1.15 7415298 1.29 
8216 1.85 4023 74C42 1.85 74LS30 .26 7415162 .98 74 L S324 1.75 
8224 2.65 4024 74C48 2.39 74LS32 ‚39 74LS 163 .98 74 L S347 1.95 
8226 1.85 4025 74C73 ‚85 74LS37 .79 7415164 1.19 7415348 1.95 
8228 5.00 4026 74C74 .85 74LS38 .39 7415165 .89 74 L S352 1.65 
8238 5.45 4027 74C85 2.49 74LS42 79 74LS 166 2.49 74LS353 1.65 
8243 4.65 4028 74C89 4.95 74LS47 .79 74LS170 1.99 74LS363 . 1.49 
8251A S59 4029 74C90 1.85 74LS48 .79 74LS173 .89 74LS365 .99 
8253 9.85 4030 74C93 1.85 74LS51 .26 7415174 .99 74LS366 .99 
8255А 5.40 4031 74C95 1.85 74LS54 :215 74LS 175 .99 7415367 29 
8255A-5 5.40 4032 74C107 1.19 74L S55 25 7415181 2.20 74LS368 Y 
8257 9.25 4033 74C151 2.49 741573 .45 74LS190 1.45 74LS373 2.75 
8257-5 9.25 4034 74C154 3.50 74LS74 59 74LS191 1.15 74LS374 2.75 
8259A 7.30 4035 74С157 2.10 741875 .68 7415192 .98 7415375 .69 
8271 60.00 4037 74С160 2.39 74LS76 45 74LS193 .98 74LS377 1.95 
8275 32.95 4040 74C161 2.30 74LS78 .65 74L S194 1.15 74LS385 1.95 
8279 10.80 4041 74163 2.39 74LS83 .99 74LS195 .95 74LS386 .65 
8279-5 10.80 4042 74164 2.39 74LS85 1.19 7415196 .89 7415390 1.95 
8282 6.70 4043 74173 2.59 74LS86 ‚45 74LS 197 .89 7415393 1.95 
8283 6.70 4044 74174 2.70 74LS90 72 74LS221 1.49 74LS395 1.70 
8284 5.85 4046 74С175 2.75 741592 -75 74L8240 1.95 7415399 2.95 
8286 6.70 4047 74C192 2.39 | 74LS93 .25 74LS241 1.90 7415424 2.95 
8287 6.70 4048 74C193 2.39 74LS95 .88 74 L 8242 1.95 74LS668 1.75 
8288 25.40 4049 74C195 2.39 74LS96 98 | 74LS243 1.95 74L S670 2.28 
MAIL ORDERS SHOULD BE SENT TO: 


HANLEY ENGINEERING 


RETAIL STORE 
1644 116th NORTHEAST 
BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.'S 


P.O. Box 21432 Seattle, Washington 98111 
Telephone Orders & Inquiries (206) 453-0792 
Minimum Order $10.00 Add $3.00 Shipping 


Circle 174 on inquiry card. 


BYTE May 1981 475 


Circle 255 on inquiry card. 


MicROCOMPEQUIP 


ALL ITEMS BELOW. SOLD AS IS — NO RETURNS / NO REPAIRS 
CALL FOR AVAILABILITY: LIMITED QUANTITIES 


Sell For List Price 


260.00 
641.00 
211.00 
550.00 
122.00 
B8.00 
245.00 
2293.00 
123.00 
116.00 
75.00 


380.00 
855.00 
282.00 
795.00 
199.95 
120.00 
350.00 
2732.00 
169.95 
159.95 
95.00 


A.I. Cybernetics Speechboard 
Anadex 40 Column Printer 
Base 2 8K Memory Board Assembled 
Commodore 2001-8 8K PET 
Craig M-100 Translater 
Dajen Cassette Interface 
Dynabyte Naked Terminal 
Digital Syatems Dual 8" Single Density 
Dutronics Poly Z-80 Upgrade Kit 
Dutronica Imsai 2-80 Upgrade Kit 
Eclectic Corp. Superchip for Apple П 
Fidelity Electronics Ltd. 
Level 1 Chess Challenger 
Level 4 Checker Challenger 
Level 2 Checker Challenger 
George Risk Inc. Pet Keyboard 
шва; CPU Board 
Icom Micro Peripherals 5" Disk Drive 
Intertec Data Intertube Terminal 
Kent Moore 8K RAM 450NS 
Kent Moore Alpha Display Module 
Mountain Hardware 
AC Control Apple 
AC Remote 
5-100 AC Control Kit 
AC Remote Kit 
AC Control- Apple Kit 104.00 
Micromation Dual Memorex 8” disk drive 1467.00 
Micromation Dual Density disk controller Card 310.00 
MS Corp. Apple PR-40 Interface 87.00 
National Multiplex Digital Cassette Recorder 150.00 
Novation 1200 Baud Modem (4202T) 274.00 
Radio Shack TRS-80 Disk Drive 399.00 
TRS-80 16K Computer 479.00 
TRS-80 Expansion Interface 239.00 


120.00 
100.00 

40.00 
176.00 
125.00 
821.00 
595.00 
148.00 

80.25 


75.00 
115.00 
40.00 
250.00 
175.00 
1095.00 
874.00 
197.50 
107.00 


132.00 
95.00 
104.00 
67.00 


189.00 
149.00 
149.00 
99.00 
145.00 
1990.00 
500.00 
87.00 
200.00 
375.00 
499.00 
599.00 
299.00 


ІНЕ 
(ТҮ ПТ тъ 
ШМ 


54K BYTE EXPANOABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 

REFRESH GUARANTEED TO OPERATE IN 

NORTHSTAR, CROMEMCO. VECTOR GRAPHICS, 

SOL, AND OTHER 8080 OR 2-80 BASED S100 

SYSTEMS « 4MHZ 2-80WITHNOWAITSTATES. 

x SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS QN 4K ADDRESS BOUNDARIES. 

ж LOW POWER—B8WATTSMAXIMUM. 

x 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION. 

x ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BDARD 15 RETURNEO UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED / 
TESTED 
. $535.00 
$529.00 
казаа - $459.00 
"Xe 


64KRAM ....... 
48K RAM....,.. 
IZK RAM.. ,... 
15K RAM. 


$100 MAINFRAME 
AND CARD CAGE 


ж W! SOLID FRONT PANEL . . $239.00 

x Wi CUTOUTS РОЯ 2 MINI-—FLOPPIES . . . 
* 30 AMP POWER SUPPLY 

+ 8SLDT MOTHERBOARD 


$239.00 


$199.00 
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Polymorphic Systema 
8K Assembled 
8K Memory Board 
Poly KBD 
8813 
System 0 
88-System 2 
System 12 Kit 
System 6 
Video Card 
Processor Tech 
Cuta BD Assembled 
8K Dynamic Ram 
16K Dynamic Ram 
64K Dynamic Ram 
Extended Basic Cassette 
SOL 20 W/O Memory 
Syatem II Kit 
Panasonic Monitor 
SD Sales 32K Dynamic Ram Board Kit 
Solid State Music 16K Static Ram Board Kit 
Southwest Technical (SWTPC) 
MF-68 Dual 5" Floppy 
Graphics Terminal 
Technical Design Labe (TDL-Xitan) 
I/O board - SMB-II 
32L Series K Memory Board 
Fortran IV Ser.37 
Fortran IV Ser.4l 
Xitan Alpha 1.5 
Xitan Alpha 1 
Xitan Alpha 3 
Xitan Alpha 1.5 
Video Board 
Technico Super Starter Assembled 
Technico Super Starter Kit 
Trace Elec. 32K RAM Board Aasem 


16K MEMORY EXPANSION KIT 
ONLY $58 

FOR APPLE, TRS-80 KEYBOARD, EXIDY, 
AND ALL OTHER 18K DYNAMIC SYS- 
TEMS USING МК4116-3 OR EQUIVALENT 
DEVICES. 

200 NSEC ACCESS, 375 NSEC CYCLE 

BURNEO-IN AND FULLY TESTED 

1 YR. PARTS REPLACEMENT 

GUARANTEE 

QTY. DISCOUNTS AVAILABLE 


VISTA V-200 MINI-FLOPPY SYSTEM 
ж 5100 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
ж MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 
$695.00 


= T A 
COMPUTER DEVICES 
1230 W.COLLINS AVE. 
ORANGE, CA 92668 
(714) 633-7280 


| Сай, residents Please add 6% salas tax. Mantercharge 


А Visa nccepled, Please allow 14 days jor checks № 
clear bank, Phone orders welcome, Shipping charges 


will he added 1o all shipments. 


289.00 
225.00 
169.00 
2880.00 
378.00 
529.00 
846.00 
1134.00 
210.00 


139.00 
175.00 
300.00 
878.00 
21.00 
1270.00 
1262.00 
143.00 
332.00 
300.00 


796.00 
79.00 


257.00 
559.00 
279.00 
279.00 
823.00 
576,00 
854.00 
571.00 
277.00 
293.00 
199.00 
599.00 


DISCOUNTS & DEALER OVERSTOCKS 


NEW EQUIPMENT 


S 0 CALL FOR 

дао OUR LOW PRICES 

зай 99 FOR THE FOLLOWING 
1128.00 MANUFACTURERS: 


1575.00 
280.00 


APPLE 

ATARI 
CROMEMCO 
VECTOR GRAPHIC 


199.00 
250.00 
429.00 
1350.00 
45.00 
1895.00 
1905.00 
210.00 
475.00 
325.00 


995,00 
98.50 


MICROCOMPEQUIP 
PO BOX 195 


CROWNSVILLE, MD 21032 


395.00 
799.00 
349.00 
349,00 
1138.00 
769.00 
1181.00 
868.00 
369.00 
300.00 
299.00 
999.00 


VISA / МС / CHECK 


PHONE ORDERS: 
(301) 261-1859 


32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 
6502 ANO 6800 SYSTEM—AIM 65-* KIM"SYM*PET*S44-BUS 
ж PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
re MOUNTED ON THE BACK OF THE MEMORY 


* M S UN mm EDGE CONNECTOR PLUGS INTO THE 
. 6800 

* CONNECTS TO PET OR KIM USING AN AOAPTOR CABLE. 

ж RELIABLE—DYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH—LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 

* USES «5V ONLY, SUPPLIED FROM HOST COMPUTER. 

* FULL DOCUMENTATION. ASSEMBLED ANO TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE 15 FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 


жий WITH 32K RAM... 
WITH 16K RAM .. 

TESTED WITHOUT RAM CHIPS .. 
HARD TO GET PARTS (NO RAM CHIPS) | 
WITH BOARD AND MANUAL ....... И. 
BARE BOARD & MANUAL 


. $395.00 


manera tape bbe ПЕТЕ janunnnienqunpiy уча 


тіттлеу еее та 
г ы МР = 


PERLES Dess 


T rat atur 
fate 


PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO 
А 4K OR BK PET. CONTAINS: INTERFACE CABLE, BOARD 
STANDDFFS. POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS. _.............................849100 


US. PRICES ONLY 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 
(214) 271-3538. 


32K S-100 EPROM CARD 
NEW! 


TOE 
нин ни. 


74.95 


КІТ 
USES 27165 
Blank РС Board - $34 


ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM's (450 NS) Are $11.95 EA. With Above Kit. 


KIT FEATURES: 

1. Uses +5V only 2716 (2Kx8) EPROM's. 
2. Allows up to 32K of software on fine! 8. 
3. IEEE S-100 Compatibie. | 

4. Addressable as two independent 16К 3. 
10. 


disabled, 


silk-screened. 

Gold plated contact fingers. 
Unselected  EPROM's automatically 
powered down for low power. 

Fully buffered and bypassed. 

Easy and quick to assemble. 


16K STATIC RAM KIT-S 100 BUSS 


= = —-= — " 


ЖК, 


НҮН 


blocks. 
5. Cromemco extended or Northstar bank 
select. 
. On baard wait state circuitry if needed. 


11. 
12. 


PRICE CUTI 


819995. 


FOR 4MHZ 
ADD $10 


KIT FEATURES: 
1, Addressable as four separate 4K Blocks. 

2. ON BOARD BANK SELECT circuitry. (Cro- 
memco :3tandard!). Allows up to 512K on line! 
3. Uses 2114 (450NS) 4K Static Ra ms. 

4. ON BOARD SELECTABLE WAI T STATES. 


5. Double sided PC Board. with solder mask and 
Silk scre2ned layout. Gold plated contact fingers. SUPPORT IC'S & CAPS-$19. 95 
ASSEMBLED & TESTED-ADD $35 


6. All acdress and data lines fully buffered. 
OUR #1 SELLING 
RAM BOARD! 


STEREO! 
$-100 SOUND COMPUTER BOARD ” 


9 LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 
10. Blank PC Board can be populated as any 
| At last, en S-100 Board that unleashes the full power of two 
unbelievable Generallnstruments AY3-8910 NMOS computer COMPLETE KIT! 
sound li's, Allows you under total computer control to 58495 
(WITH DATA MANUAL) 


ap oae cen 


BLANK PC BOARD W/DATA-$33 


МЕМ" 


multiple of 4K. 

generate an infinite number of special sound effects for 
games or any other program. Sounds сап be called in BASIC, 
ASSEMELY LANGUAGE. etc. 

KIT FEATURES: 

ж TWO (51 SOUND COMPUTER IC'S. 

* FOUR PARALLEL І/О PORTS ON BOARD. 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED. 
* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS, 
* EASY, QUICK, AND FUN TO BUILD, WITH FULL INSTRUCTI ONS 

* USES PROGRAMMED МО FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included. 


SOFTWARE: 
SCL™ is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL" also includes routines for Register-Examine-Modif y, Memory-Examine-Modif y, 
and Play-Memory, SCL™ is available on CP/M" compatible diskette or 2708 or 2716. Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 


E000H. 

COMPUTER PARTS SPECIALS 
7415175 - .99 8035 Intel Single Chip CPU 6.95 
7415240 - 1.19 Signetics 2901 4 Bit Slice - 6.95 
74LS241 - 1.19 AMD 2903 4 Bit Super Slice - 12.50 
7415244 - 1.19 AMD 29705 Dual Port RAM - 8.95 
74LS373 - 1.29 Intel 2716-1 (350 NS) - 12.95 


Digital Research Computers 


P.O. BOX 401565 е GARLAND, TEXAS 75040 e (214) 271-3538 


*TRADEMARK OF DIGITAL RESEARCH. 


7. Any or all EPROM locations can be 


Double sided PC board, solder-masked, | 


LOW PROFILE SOCKET SET-$12 


.32K SS-50 RAM 


i же 
For 2MHZ WN 
| Add $10 
At Last! An affordable 32K Static RAM with full 


Blank PC Board 
6809 Capability. 


$50 


For SWTPC 
6800 - 6809 Buss 


FEATURES: 
Support IC’s 1. Uses proven low power 2114 Static RAMS. 


and Caps . Supports SS50C - EXTENDED ADDRESSING. Ё 
$19.95 ‚ All parts and sockets Included. 
ar 7 xn Sel . Dip Switch address select as a 32K block. 


. Extended addressing can be disabled. 
. Works with all existing 6800 SS50 systems. 


. Fully bypassed. PC Board Is double sided, 
plated thru, with silk screen. 


Fully Assembled, 
Tested, Burned In 
Add $30 


16K STATIC RAM = 50 BUSS 
PRICE CUT! 


ч с щл ь C) м 


* wa di 


"M . 9... I d 


$ | | 
195 «|| ТІНІНІҢ 
FULLY STATIC! s < 


FOR 2MHZ 
ADD $10 


ақы "me Ay s Et. Ж 


Ызы: Бехруз 
| : Wy.” Сай к 


KIT FEATURES: 

1 Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 

3. Fully Bypassed 

4 Double sided PC Board. Solder mask 
and silk screened layout 

АЧ Parts and Sockets included 

Low Powe:: Under 15 Amps Typical 


FOR SWTPC 
6800 BUSS! 
ASSEMBLED AND 

Meso- ss) | 


BLANK PC BOARD—$35 
SUPPORT IC’S AND CAPS—$19.95 


COMPLETE SOCKET SET— $12 


4K DYNAMIC RAM BLOWOUT! 

SAME AS INTEL 2107B! 
4K RAMS AT AN UNBELIEVABLE 50€ EACH!!! 
Prime, new, National Semi., 1979 date coded, full spec. parts. N.S. 
#MM5280-5N. Same as INTEL 2107B-4, T.I. TMS4060, МЕС uPD411, etc. 
We bought a HUGE QTY. from a West Coast Distributor at truly 
DISTRESS PRICES! One of the most popular and reliable RAM's ever 
made. These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 
Pin Dip. These units DO NOT use multiplexed addressing, thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes. The NAT. SEMt. MEMORY DATA 
BOOK is available at most Radio Shack Stores. Prime units in original 
factory tubes! 


#52B80-5N 4096 BITS x 1 270 NS ACCESS 


8 FOR $4.95 32 FOR $16 
FACTORY CASE (450 PCS) — $180 
Sockets Special: 22 Pin Low Profile (With Purchase of 5280’s) 8 FOR $1. 


NEW! G.I. COMPUTER SOUND CHIP 


AY3-8910. As featured in July. 1979 BYTE! А fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains. 3 Tone Channels. 
Noise Generator. 3 Channels of Amplitude Control. 16 bit Envelope Period Control,2-8 
Bit Parallel |/O. 3 D to A Converters. plus much more! Allin опе 40 Pin DIP. Super easy 
interface to the S-100 or other i:usses. $11.95 PRICE CUT! 


SPECIAL OFFER: $4455 each Add $3 for 60 page Data Manual. 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75€ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85€ for insurance. 


ка 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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e °° 00 ELECTRONICS CENTER ••••• 


COMMODORE — DC HAYES 
HAZELTINE — LEEDEX 
MACROTRONICS — MAXELL 
MOUNTAIN HARDWARE 
NORTH STAR — PANASONIC 
SANYO — SYNCOM 


0 090000000000000 7 О\/(фөөөөөөөөөөөөөө 9 


ELECTRONICS PLAYGROUND 


1840 “О” Street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 


LOBO Add-On 
Disk Drive 
Subsystems 


FOF Apple, TRS-80, S-100 
| Based Computers 


Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
| All of our subsystems are complete, thoroughly-tested, 100% burned-in, and feature а 1 year 100% parts/labor warranty. 


APPLE анаа S-100 BASED | GENERAL 
Е к ; | 
3101 Minilloppy. $399 31011 Minilloppy wiinterface card $489 COM PUTERS mn"—— 
8101СА One SABOO in cabinet w/power. DOC* Controller. cable and manual $1449 
8202CA Two 5А800 іп cabinet wipower, DDC* Controller, cable and manual $1889 MODEL NO. DESCRIPTION 8212C Two SA801 in cabinet 
5101СА Оле SA850 in cabinet w/power, DOC* Controller, cable and manual $1759 4101C ЅА400 in cabinet w/power $369 wipower $1323 


5202CA . Two SA850 in cabinet w/power. DDC* Controller. cable and manual $2364 8212C Two 5А801 in cabinet w/power $1329 §212C Two 54851 ‘in cabinet 
ER 22 Double Density Controller only $599 5212C Two SA851 in cabinet w/power $1799 | wipower $1799 


MODEL МО. DESCRIPTION i JR 


4101C SA400 in cabinet wipower $369 s me | М V = М T O RY С O 
8101C lI One SA800 in cabina, wipower for Mod. || $909 | fef iste bhaye Pon i ay 
8202С || Two 5А800 in cabinet w/power for Mod. li $1349 ‘ 


1Х80 Oouble-density expansion iterace 5641 : | Р.О. Вох 1 85, Santa Ynez, Ca., 93460 
RS232 Dual Serial Port Option $75 (805) 688-8781 


б 

ө CALL TOLL FREE ! - 
ө 1-800-228-4097 - 
e e 
о Call Toll Free For = 
ө “Unbelievable” e 
= Low Low e 
e Prices On These e 
e Lines: Ф 
9 APPLE — ATARI — BASE 2 e 
9 CENTRONICS - 
ө Ф 
ө Ф 
e Ф 
ө Ф 
ө ® 
@ Ф 
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ELECTRONICS 


INTEGRATED CIRCUITS 


nents at factory prices. 


740011. LM320K-5 1.35 604026 2.50 21141, 4501$ 400 CONNECTORS 
74004 19 UM320K-12 1.35 СП4027 66 4116 200ms 450 30 рт ейде — 250 
7402N 20 1М320Қ-15 1.35 CD4028 85 8/4116 200ns26 95 44 pin edge 275 
7404N 25 LM320T-5 95 C04029 1.35 MM5262 40 — 86 (in edge 4,00 
7409N 27 (М32014 .95 С04030 45 ММ5280 3.00 {00pinedge 450 
7410 25 LM32012 95 604035 100 MM5320 995 100 pin edge WW 5 25 
74148 70 1М220145 95 (040400 1.35 ММ5230 594 
7420 25 LM323K-5 5.05 СП4042 85 PDaND-3 400 ІС SOCKETS 
422N 39 LM324N 100 604043 85 Р0410.4 500 Soldertin LowProfily 
7430N 25 LM339N +00 CD4044 85 P5101L 8.95 PIN tUP УР 
7442N 58 LM340K-5 1.35 CD4046 1.67 4200A 99 8 15 22 W 
7445N 82 LM340K-8 1.35 (04049 $ 82525 290 M .14 24 .35 
7447Н 63 (М340К-12 135 604050 91Ш2А 150 16 16 28 42 
744BN 77 LM340K-35 135 604051 113 Н00155-5 6.95 8 27 36 58 
7450N 25 (Yu. 135 604050 1.42 MM57z100 450 20 29 40 5? 
ІСТЕГІ MI Ie 
4 мт 
7485N LAITI 85 С04069 40 9358 3.50 on WRAP LEVEL 3 
7489N 170 EMIT. 85 CD4070 4100 10 00 PIN 
7490N 43 LMGAM-IB 85 С04071 45 416 16.00 14 46 24 93 
7492N 43 LMGAGT-M 55 004072 45 16 49 28 100 
7493N 43 10850 550 CD4073 45 CLOCKS 19 67 40 159 
7495N LWT? 2.95 CD4075 45 M5311 550 CRYSTALS 
741009 1.35 мүд 5.00 CD4076 145 MM5312 3.00 (Мн; 4.50 
74'07N Late 100 CD4078 40 MMSI 390 ¿MHz 45 
7412 1М 34 ы! 150 С04081 35 536 210 4мн; 425 
74123N 598 шу 160 CD4082 35 ММ5841 14.45 5 МН 425 
74125N 45 (ОН 53 CD4116 47 M5865 795 10 MHz 4.25 
74145N 77 ture 50 604490 550 (1700 895 18 MH? 390 
141508 1.20 LURIA B5 CD4507 100 (77015 6.95 20 MHz 4.90 
74151N 69 LM74ICH 35 C04508 2.85 Мм5З75ААМ 290 32 MHz 3 90 
74154N 125 741N 38 00450 100 MM5375AG/N 4.90 32768 Hr 4.00 
74157N LM747H/N. 74 6041 4 7205 1650 1 8432 MHz 4.50 
741614 87 LM748N 50 С04515 252 7207 7.50 3,5795 МН: 1.20 
74162N 85 LMI303N 175 60456 110 7208 15.95 2.0100 MHz 1.95 
74163N 87 LM1304 1.10 (0448 150 5209 4.95 2.097152 MH: — 4.50 
7417 4N 96 LM1305 1.27 CD4520 1.02 0500266н 3.75 2 4576MH 4.50 
74175N 85 141307 200 CD4527 151 10500560 3.75 3,2768 МН: 4.50 
74190N 1.15 ІМІЗ0 1.95 604528 160 MM53104 250 5 0588 MHz 450 
74192N 87 LMI458 55 604953 3.50 5.185 MHz 450 
74193N 85 L M1812 750 CO4566 2.45 MICROPROCESSOR 5,7143 Mast 4 50 
74228 125 11889 200 (04583 235 6502 10-93 ымы 450 
74298 1.65 імәні 175 С04595 1.10 6504 9.92 1091910 Мы 425 
74365N 75 LM2902 225 6040192 3.00 6522 2.95 вами 450 
74366N 75 LM3900N 60 74000 35 6800 655 ыма — 450 
74367N 75 (M3905 175 7404 40 6802 1195 22 
LM3909N 95 74610 35 6820 495 kyEYROAROENCODERS 
141500 TTL МС1458У 5 74614 .89 6850 595 дү5.2176 51250 
74.5009 9 МЕ550Н 135 74020 .35 8080А 395 дуб. 36 17.95 
741S02H NESSSV 39 74030 35 8085 12.95 дү5.9100 10.50 
74LSO4N 35  NE556A 74048 1.95 75.00 дұ5.9200 16 50 
74. S05N 25 wES65A 1.00 74674 85 995 746922 5 50 
741508 М 35 NES66V 150 74676 1.25 280А 31.95 746923 5.50 
74LS10N 35 NÉSB7V 100 74690 125 8212 290 Н00165-5 6.95 
74LS13N 55 WE570B 475 74093 1.25 8214 395 дү5-9400 10.50 
741.514Нн 1.00 78105 74С154 3.50 Hà 2.90 
145208 35 78108 60 746160 2.75 3.45 D Connectors A3232 
74,S22N 35 78H05 74C175 1.35 495 OB25P 3.62 
74LSZ8N 35 75108 175 740392 1.65 1 695 082 5.20 
74.5 0н 35 75491СМ 50 746221 1.90 1233 1500 Cove 1.67 
74LS33N 7549254 55 746905 6.00 8295 5.75 0295 1.95 
7415388 50 75494CN 89 74С906 8 KS 10.95 DAISP 2,10 
74\1574Н 45 746914 195 8253 14.95 04155 3.10 
тато E) A tg D CONVERTER 746925 E Р 9 — Б 
415908 ta 4 i : 
74L593N 75 80388 450 74925 7.50 usir 950 Hirkot 3i ПІРІН ЕП Mul- 
1415958 100 870064 13.95 740925 6.95 КӨС 28.95 Notes 89.95 
| лабон 45 B7OICN 2200 746927 695 СОРАН) 3500 Stopwatch ШИ 25.95 
71446108 45 87500 1295 СРР 795 Auto Clock КИ 17.95 
7ALSU3N 45 10130 9.95 INTERFACE Digital Clack KU 14.95 
74151324 88 9400L)V;iF 740 8095 55 VART/FIFO 
та 51369 50 1017103 950 8096 65 AY5:44013 550 BN15K Eprom ХИ 
7ALSISIN S 1617107 1425 8097 65 АҰ5104 1750 (е: PROMS) 58900 
7451554 — .73 8098 55 334 695 моменті 539.00 
PAN 110 ЕМО — 25 ano 4150 PROM ME, dela 
274151638 110 604001 .35 8113 3.00 1702А 495 RESISTORS '& walt 5'A 
74151748 1.19 CD4002 35 8720 550 2708 610 10регіуре .03 
74151904 1,25 СП4006 110 8123 310 271611 18 00 25 pee type .025 
7415224 125 С04007 135 Вт24 350 27165 мок 1050 190 рег type .015 
14152588 1,00 СП4008 1.20 8725 320 8/2716 5 VonB9 00 1000рег type 012 
74153578 89 С04009 45 8126 1.69 2732 2950 2350 ресе pack 
инин со Ж 208 ш, ыншы 
"Ç 3 Д 
CA3045 о 20402 28 8798 169 8748 вы 
CANKE 110 604013 47 8748-8 55 00 
САЗ081 180 С04014 1.25 8755А 5500 Televideo Terminal 
CA3D82 190 С04015 1.00 MOS/MEMORY RAMN625S23 2 Model 912 5785 00 
CA3089 340 С04016 55 2101-1 3.85 М825123 650 Model 920 5885.00 
"ar Г NM. 
. 1 5 M Tiny Ват! с Experiena оса Kit 
LM307N 35 604019 45 2102AN-2L 1.65 4825191 Иш ев 5» 
LM30BN 100 CD4020 102 210444 495 н825136 875 š 
M3O9K 1.25 (0402 135 210794 375 4825197 8.75 
LM3TH/N 9 4022 130 2111.1 3.75 040577 290 
3177 155 CD4023 2112-2 395 8223 290 
LM317K — 3.75 СП4024 75 21M 3.75 
318 150 604025 28 21341 300054 25 


PROM Eraser 
assembled. 25 PROM capacity $37.50 

(with timer $59.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.50). 


280 Microcomputer 

16 6411/0, 2 MHz , 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basie $30.00 


$-100 Computer Boards 

8K Static Godbout Econo ПА Kit 149.00 
16K Static Godbout Econo XIV Kit 269,00 
24K Static Godbout Econo ХХ-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 


Connectors $22.95. 


80 IC Update Master Manual $39.00 
Comp. IC data selector, 2700 pg. master reference 
guide. Over 51,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 


Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
багу, 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only $17.00. 


LRC 7000+ Printer $389.00 
40/20 column dot matrix impact, std. paper. 
Interface all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 
LAC 7000 printer interface cable for Super Elf 
with software $35.00 


8v 5 amp, +18v . 


$1.50 shipping. 


P.0. Box 4430X 
Santa Clara, CA 95054 


Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 910-338-2139 


Same day shipment. First line parts only. Factory tested. 
Guaranteed money back. Quality IC's and other compo- 


NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.95 


Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu- 
meric display, ROM monitor, fully expandabie. 
$405.00. 4K version $450.00. 4K Assembler 
$85.00, 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 


KEYGOAADS 
56 key ASCH keyboard kt $67 50 
Fully assembled 77 50 
$3 key ASCII keyhoard kt 6000 
Fuly assembla 70.00 
nclosurg Plastic 14.95 
Metal Enciosure 29.95 
Red 1018 15 
Green, Yellow T018 .20 
Jumbo Red 20 


Green. Orange. Yellow Jumbo 25 
Clipite 180 Mounting Clips 89125 
(вресіу red, amber, green. yeltow, clear} 


COMTINENTAL SPECIALTIES In stock 
Complete tineot breadboard test equip. 
MAX-100 8 digit Freq. Cir, $143.95 


OX WIRE WRAP TOOLS іп tock 
Portabls Multimeter $18.00 
Complete (IneotAP Products. in stock. 


SPECIAL PRODUCTS 
MM5865 Stopwatch Timer 


with 10pq spec 900 
PC board 750 
Sechs; Mom. Pushbutton .27 

3 pos side .25 
Enteder Н00165-5 6 95 
Paralranics 
Model 10 Trigger 

Expander Ki $229.00 
Model 150Bus 

Grabher Kit $369 00 
Clock Catendarkit $23.95 
2.5 МИ: Frequency 

Caunterkit $37.50 
30 MHz Frequency 

Counter Kil $47.75 
TRANSFORMERS 
BV 300 


ma ‚25 
12 Vah 300 ma Iranslormer 1.25 
12 Bv CT 600 ma 3.25 
12v 250ma wall ptug 2.95 
12V СТ 250 ma wal pug 375 
“ СТ 100 ma 3% 


1 2 amp wall plug 485 
12У6 amp 12.95 
12V $00 ma wail pug 4 75 
12V 1 дейме Шия 6.50 
10/15VACB/16VA wall plug 9 75 
DISPLAY LEOS 
MANI 270 2.90 
MAN3 GG 125 49 
МАН?2/74 CA/CA 300 1 00 
01704 СС .300 125 
01707:01707А СА 300 1 00 
01727/728 CACC .500 1,90 
0107471750 CACC 600 1.95 
ЕН0359 СС .357 
FRD500/507 СС/СА 500 1.35 
FNO503/510 CC/CA 500 
ҒНП800/807 СОСА 800 2.20 
3 digit Bubbie 
10 digil display 1.25 
7520Clawex photocelts эз 
TIL311 Hex 9 50 
MAN3640 CC .30 1.10 
МАН4610 Са 40 120 
МАН4640 CC 40 7.20 
МАН4710 СА .40 95 
МАН4740 СС .40 120 
МАН6640 СС .56 2.95 
МАНЕ? 10 СА 60 135 
МАН6740 CC 60 135 
MA10024. C. E B.95 
MA1012A 8.95 
102P3 transtormar 2.25 


MA1012A Translormer 2.25 


DIP Swiiches 
4-position $ 95 
S-postion 1.00 
6-position 1.00 
T-position 1.00 
8-position 1.06 


Complete linen! Habln-Blox sal- 

deress breadboards [n stock. 

1C Starter Pack $5.95 

Discrete Compenent Starter Pack 
$6.57 


16K Dynamic RAM Kit 289.00 $47.50. Special Package Price: 4K AIM, 8K Basic, 
32K Dynamic RAM Kit 328.00 power supply, cabinet $625.00. 

64K Dynamic RAM Kit 399.00 AIM65/KIM/VIM/Super Elf 44 pin expansion 
Video Interface Kit $139.00 


board: 3 female and 1 male bus. Board plus 3 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 


Video Modulator Kit 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 


Multi-voit Compute 
am 


$9.95 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 


$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional. 


Postage: Add 5%. C.0.0. $10.00 min. order. 


Circle 342 on inquiry card. 


r Power Supply 
‚ 5v 1.5 amp, —5v 
‚5 amp, 12v .5 amp, — 12v option. «5v, -- 12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fils of the ГЕН for so little money. The Super 
Elf is a smail single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 


Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 


The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP tor program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 


An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is а 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 


A 24 key HEX keyboard includes 16 HEX keys 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette Interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The boardincludes 51015 
for up to 6K of EPROM (2708, 2758, 2716 or TI 
2716} and is fully socketed. EPROM can be used 
forthe monitor and TinyBasic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 


Quest Super Basic V5.0 
À new enhanced version of Super Basic now 
available. Quest was the 1751 compan 

worldwide to ship a lull size Basic for 180 

Systems. A complete function Super Basic by 
Ron Cenker including floating роті capability 
with scienlific nolation [number range 
+. 17E™), 32 bit integer +2 billion. multi dim 
arrays, string arrays; string manipulation, cas- 


Ohio Scientific Computers 

СР Series 2 $455.00. Like an Apple at less than 
half the price! CIPMF Series 2 $1199.00. 
Minifloppy version with additional RAM/ROM. 
Complete software and peripherals available. 
Send for free brochure. 


Gremlin Color Video Kit $69.95 
32 x 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 


1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w/clocks upto 4 
MHz w/no wait states. Addl. 16K RAM $63.00 
Tiny Basic Extended on Cassette $15.00 
(added commands include Stringy, Array, Cas- 
sette 1/0 etc.) S-100 4-Siot Expansion $ 9.95 
Super Monitor VI.I Source Listing $15.00 


RCA Cosmac 1802 Super Elf Computer $106.95 


Super Expansion Board with Cassette Interface $89.95 


| SuperColorS-100 Video Kit $129.95 


plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and.sockets for all IC's are in- 
cluded in the price plus adetailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using the Super Elf as a course of study. 
OEM's use it for training and R&D. 


Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan- 
sion Cabinet, painted and silk screened, with 
room for 5 S-100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested. 


Questdata, a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. is- 
sues 1-12 bound $16.50. 


Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. H you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel 1/0 Ports $9.85, RS 232$4.50, 
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super | 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply ). 


sette 1/0; save and load. basic, data and ma- 
chine language programs; and over 75 state- 
ments, functions and operations. 

New improved faster version including re- 
number and essentially unlimited yarlables. 
Also, an exclusive user expandable command 
library. 

Sonal and Parallel 1/0 included. 
Super Basic on Cassette $55.00. 


Elf И Adapter Kit $24.95 
Plugs into Elf I| providing Super ЕН 44 and 50 ріп 
plus 5-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 


Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S-100 bus 1802, 8080, 8085, 280 etc. 
Dealers: Sead for excellent pricingrmargin 
program. 

Editor Assembler $25.00 
(Requires minimum of 4K for E/A plus user 
source) 

1802 Tiny Basic Source listing $19.00 
Super Monitor V2.0/2.1 Source Listing $20.00 


FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 48¢ stamp. 
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SUNNY LOW LOW COST 


POWER SUPPLIES 
FOR 5-100, FLOPPY DISKS. 


KIT 1, 2 & 3 For S—100 R3 For Three8" or S3 2 in 1 Unit for S- 100 and 


514" Disk Drives two 8" or 5'4" Disk Drives. It fits 


most Disk System Mainframes. 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) і Ë 
ITEM USED FOR ‚@ + 8 Уас @ — 8 Vdc @ + 16 Vdc @ — 16 Vdc © + 28 Час SIZEW x Dx H PRICE 


KIT 1 15 CARDS SOURCE 15A 12" x 5" x 4%" 52.95 
KIT 2 SYSTEM SOURCE 25A — MÀ К B" 
KIT3 DISK SYSTEM 15A 1A 


DISK DRIVE POWER SUPPLY “R3” REGULATED, OPEN FRAME, ASSY. & TESTED 


67.95 
SPECS: i 5V @ 5A OVP, -5V @ 1А + 24V@ 5A, SHORTS PROTECT. 2 SIZES AVAIL., 1.) 9" (W) x 6%" (D) x 43%" (Н), 2) 9" (М) x 5%" (D) x 5v4” (Н) 
OPTION: 1.) REPLACE + 24V BY + 12V, 2.) FOR SIZE 1 ONLY, ADD + 12V @ 1A, AT AN ADDITIONAL $12.00. 
IDEAL FOR THREE 8" or 5% FLOPPY DISK DRIVES, SUCH AS SHUGART 801/851. SIEMANS FDD 100-8/200-8 OR 100—5 ЕТС. 


DISK SYSTEM PWR SUPPLY “53” OPEN FRAME, ASSY. & TESTED. COMPACT SIZE: 10°(W) x 6" (D) x 5" (Н) 92.95 


REGULATED OUTPUTS FOR DISK DRIVES: +5V @ ДА. -5V @ 1A. «24V @ 4A (OR + 12V @ ДА). SHORTS PROTECT. 
UNREGULATED OUTPUTS FOR S- 100: +8V @ 14A, + 16V @ ЗА. (OPTION: ADD OVP FOR +5\, ADD $5.00) 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 5%” DISK DRIVES. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 


ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE 


110/120 x 8 Vac. 28 Vac, CT, 2.5А 3%" x 3%" х 3%” 2195 БИ ack wa Ng AU оа 2 
110/120 8 Vac, 28 Vac, СТ. 3.5A 33A" x 438" x ЭС 27.95 Е: dace Г $5 00 in EI See 1 
110/120 8 Vac, #8 уа ME. Au эм” хаак" х э ME acanada Gair naiue t men 
110/120 8 Vac. 28 Мас, СТ, 1.5A 48 Vac, СТ, ЗА 3%" x 3%" х 3%" — 2295 Sales Tay а 

110/120 8 Vac. 28 Vac, СТ, 2A 3" x 3" x оу” 14.95 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


"MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 


SHIPPING ADDRESS: 
22129% $. VERMONT AVE [ => 
TORRANCE, СА 90502 ers 


Wilh the purchase of 
the APPLE il 
g select homine below" 
SPECIAL PRICING ' 


Base, printer 5599" 


„20 SNT440N SN74141N 
SN7442N SN74151N 


ш. 


741 5155 
741 5158 
244 5160 
7415161 
7415162 


APPLE EXPANSION KITE 
16K Memory Add-On 


WIS ADO om ait 
т ОЕ AE Ao КТЫ 


7415163 
741 5164 
7415155 
7415170 
74L5174 
74L5175 
7415190 
744.5193 
7AL S 195 


MISCELLANEOUS 
BOBE 285 


P f 8 d 3 3 9 E Т 


SN7443N 
SN7445N 
SN7451N 
SN7454N 
SN7474N 
SN7475N 
SN7482N 
SN7492N 
SN7493N 
SN7495N 
SN7496N 
5М74122М 


4 5М?4136М 


SN74153N 
5М74154М 
5М74155М 
SN74157N 
SN74160N 
SN74161N 
5М74163М 


50 5М74164М 


5М74165М 
SN74174N 
SN74175N 
SN74180N 
SN741B1N 


NESSSV 27 
7205 


"We ~. | BUY FIVE OR MORE FOR ....$16.95 each 


ICOMPUTER 40" x EN 
PRODUCTS Қыз 


1971 SOUTH STATE COLLEGE 
"ud 208 ANAHEIM. CALIF. 92806 


HHL 3O0ca VISA MASTERCHARGE MINIMUM ORDER #10 00 


2114 200па i CHECK OR M O aDOe1 50 FOR FAT ON 
4116 300% 4. NOCOD (714)9370637 ORDERS UNDER $50 


4116 200r j CAL RES 400 8/ 5% № OVER $50 


Hf CÓ L SA) Dp UPS wl 8 4 нам! | 

| paree amdeestalue ú teri г, data Гөр. мы [6 s 
ЕТПЕТТЕП ТЕЛЛЕ ТТЕРІ ТРЕ 
рь чу с s Бу E M аптаған, 
cee Ста lune nune 01. 2 Пл Vea rra ыы Tue | 
Wap үйі: er мі" ¿Par тағ Mi Aga inp onem fà uds ' 


Bd — = „а а 
fo tatata 


кз 


CERRRSEERR 


No “Glitches”, Surges 
Or Interference 


741 5374 
г. са, 


D" ep. 
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1858 Evergreen Street, 


Duarte, California 91010 Phone 213-357-5005 


DIGITAL INC. 
INSULATION DISPLACEMENT SOCKETS 


RIGHT ANGLE HEADERS | RIBBON CABLE 


CARD EDGE 
CONNECTORS a 


P. 

Part No. И-й Solid Color Color Coded 
10 IDH10SR .80 IDHIOWR 1.75 IDE10 10 ft. 100 ft. 10 ft. 100 ft. 
20 IDH20SR 1.25 IDH20WR 2.75 IDE20 10 2.90 17.00 4.00 30.00 
26 ІОН265Ң 1.85 IDH26WR 3.60 IDE26 14 3.40 23.80 5.00 42.00 
34 IDS34SR 2.15 IDH34WR 4.15 IDE34 16 3.70 27.20 5.60 48.00 
40 IDH40SA 2.50 IDH4OWR 4.90 IDE40 20 4.40 34.00 7.00 60.00 
50 IDHS50SR 3.15 IDH50WR 6.15 IDESO 24 5.00 40.80 8.00 72.00 
EJECTOR EARS .25 EACH 26 5.40 44.20 8.60 78.00 


34 6.80 57.80 11.00 102.00 
40 7.80 68.00 13.00 120.00 
9.50 85.00 


Stain 
Past No. Relief 


IDS10 , .25 
10520 , .25 
10526 : 25 
10$34 : 25 
10540 ; 25 
10550 - ‚25 


Part # 


SOLDER STYLE 
Male DB25P 12.25 
Female DB255 3.00 
Hood DB25C 1.10 


INSULATION DISPLACEMENT 
Male IDC25P 4.95 
Female 10С255 5.25 
Hood IDC25C 1.35 


Part No. 
14  IDP14 1.25 
IDP16 
24 10Р24 2.25 
40 10Р40 3.65 


Length 100/Bag 500/Bag 1К/Вад 


250 3" 100 4%’ 
200 39%” 100 Б 
100 4" 100 6" 


500 2^" 500 4%" 
500 З" 500 5 

500 3%" 500 5%" 
Боо 4" 300 6° 


2%" 1000 4%" 


9 1000 5” 
Kynar precut wire. All lengths are overall, including 1" strip on each end, 3^" 1000 5" 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 4" 1000 6" 


Red, Blue, Black, Yellow, White, Green, Orange, and Violet. 


"NEW" WIRE WRAP SOCKETS 
FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 
MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 


Size Quantitv/Tube Price ea.* PriceiTube 
GOLD PLATED CONTACTS 8 52 41 21.32 


14 30 47 14.10 
.91 13.26 
70 16.10 
87 18.27 
.94 17.86 
‚96 16.32 


ORDERING 
INFORMATION: 


a Orders under $25 Include $2 handling 
4 All pre ее orders shipped UPS 
Visa, & COD's charged shipping. 
ә Ali сы good through cover date. 
е Most orders shipped same day 
s Byte must be mentioned to Gut sale price. 


TIN PLATED TAILS 


Write or call for 1981 catalog 


е IC Sockets 
e Vector Board & Pins 


ы CODD Daring Aids 28 15 1.25 18.75 
е OK Tools 3 Level closed entry. 
е RN IDC Crimp Connectors 40 10 1.70 17.00 


RN Side Wipe contact design gives 


twice the contact area for high reliability. ORDERED IN TUBE QUANTI 


ORDERED IN TUBE QUANTITIES. 
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QUARTZ CRYSTALS 


ЗН 5.24298 9.33388 200008 3628868 42.8588 46.BI2B-B 
5290-8 56118 5084088 204588-8 3630368 42.8688 473766-8 
1004 5.71438 3.589606 22.848 3796288 42.9258-6 47.8838-Н 
1.8432 5.0558 10000-58 2262508 3837688 42.9528-8 4BIKW.R 
184378 5.3828 102454-8 253556.B 384448-8 430005-8 4830058 
2000А 6000A 10.49638 265006-8 30.62546 43.0378-8 466664-0 
20971-A 6.1448 — 10.7755.8 26.6706. 3892588 430740-0 48.7006.8 
^" 2.4576-4 15030-8 1082558 27000% 3931288 4318588 40. 0758.8 
2500A 629760-0 1083858 270006-8 395088 432594.6 49.7006.8 
266570 6.4008 11135608 276506-6 3955688 4333308 4973388 
29950-6 6.55358 111558 2840068 2975388 433708. 498128-8 
3000.A 6.725308 112166-8 2860768 398768-R 434078-8 5025058 
30678 675840.8 1128908 257538.8 39,0628.8 43.4376-В 51.0558. 
69003-A  114776H 2981588 404448-8 4244488 31312B.B 

“A 100638  11.6566.8 8 4059288 435550-0 51.7778.8 
103358 1.68168 300548-8 408128-B 4362908 514506-8 

116-8  12440-8 8 408336.B 435568 5281288 

7.1836-8 14.3182.8 32052588 40B758.B 437778.B 5675066 

125588 — 1443088 8 4085888 4381286 60.6006-8 

‘A 800.8 15000-8 4378.8 4092988 430146-8 6075088 
805558 — 15.4408.8 31.7538.B 41.0008-8 43.8518.8 66.7506-8 

8.14368 550668 В 4115568 4388880 7040068 

B]HIB-B — §6.000-8 41,2768-8 439258-8 75.0005-8 

B3303.B 1638488 -B 4193788 44.0008.8 9083388 

8.49988 1|72248-8 33.6258-8 420008-8 4403788 99.9660-8 


857568 1724228 245558-8 4258258 443768.8 10066630 Ж 


8.60558 — 1B.DDO-B 5388 426268.8 4477788 101.4668 B 
В H9608.B 1849208 2457768 427006.8 45.12568 103.0668.8 


89906.8 19046808 359256-B 427530.6 4630068 1034668.8 J 


947208-8 19.7508-8 36000-8 42.8148.8 46.7006-8 1049418-8 
— ML A — $238 ДЕВ — 3199 1018 MÜRE-DEDUCT S, 


ADD 51.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 


QUALITY COMPUTER PARTS 
Р.О. BOX 743 / CHATSWORTH, CA 91311 


Circle 338 on inquiry card. 


NEED DISKETTES? 
Call free (800)235-4137 


BASF 
MEMOREX 


100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037) 


Circle 313 on inquiry card. 


TYPRINTER 450 $2100 
45 CHAR/SEC DAISYWHEEL PRINTER/ 
TERMINAL. Н5232: IDEAL FOR WORD 
PROCESSING; WILL SUPPORT DIABLO, 
QUME, AND NEC PROTOCOLS 


TYPRINTER 550 $2300 
SAME AS ABOVE BUT 
55 CHAR/SEC PRINT SPEED 


QUME $1000 
55 CHAR/SEC OEM PRINTER MECHANISM 

SHUGART 8” FLOPPY 

DISK DRIVES $360 


5ABOO SOFT-SECTORED 
SINGLE/DOUBLE DENSITY 


MICROSWITCH KEYBOARDS $85 


HALL EFFECT. ASCII MOD. 745УУ12 


INTERFACE $325 
OEM DAISYWHEEL PRINTER INTER- 
FACE. INTERFACES DIABLO OR 
СОМЕ OEM PRINTER ТО RS232 OR 
CENTRONICS PARALLEL 


RIBBONS $2.50 
DIABLO HYTYPE 1 OR QUME. CLOTH 
OR MULTI/STRIKE. 1 DOZ. MINIMUM 


COMPUTER ПУЛ/ 400124, INC. 


211 WHITE WATER 
GREER, 5.С. 29651 е (803) 244-7872 


Circle 82 оп inquiry card. 


IS HERE 

*PROOFREADS SPELLING 
*FINDS TYPOGRAPHICAL ERRORS 
*CHECKS OVER 250,000 WORDS 
*USER EXPANDABLE DICTIONARY 
*SIMPLE TO USE 
*COMPATIBLE WITH ALL: 

2801 CP/Mf TEXT FILES 


TRS-80T SYSTEMS 
*FAST 


$150 


IPS 


IMAGE PROCESSING SYSTEMS 
6409 Appalachian Way 
Madison, Wisconsin 53705 
(608) 233-5033 


Also available: Screen Editor — $75 
t Registered Trademark 


Circle 190 on inquiry card. 


Dur 
Ўоғтидве 


For as little as 
15% down you can 
have custom design- 
ed software, write 
BUDGET SOFTWARE, 
8517 Nestle дее... 
Полевое, СА 
91325 Gr phere 
(213) 701-0734 


8:00 = 6:00 (pst) 


Circle 50 on inquiry card. 


Apple И 
FLIGHT PLANNER 
Flight Plans Suitable for Jets ta J-3's 
YOU ENTER: Departure Point 
Destination 
Altitude 

APPLE Il selects VOR navigational stations and pre- 
pores ап optimal flight plan 
Warks RNAV flight routings tao! 
Plans flights as high os FL 510 ond as low as 1000 
AGL, Flight plans ore tailored ta cruising altitude. Al- 
laws for preferred VOR departure and arrival fixes. 
Contains in storage locations of all VOR navigatianal 
stations and 900 + airparts 
Allaws entry of data for airport locations not 
contained in storage. 
Developed by Professional Pilot and flight proven 
since 1978. 
FLIGHT PLANNER softwore $49.95 
Documentation manual only $ 5.00 
Available thru your local APPLE Computer Dealer 
or 
Illinois Computer Mart, Inc. 
Route 8, Sweet's Corner Plaza 
Carbondale, Illinois 62901 
Designed for the APPLEII by J.L. Kennedy 
Dealer Inquiries Invited 
APPLE Il is a trodemark of APPLE COMPUTER, inc. 


GREAT DEALS ON SOFTWARE 


MICROPRO 
WORDSTAR'" 320 
MAILMERGE'" 100 
DATASTAR™ 230 
SUPERSORT 17% 165 
SUPERSORT II'" 130 


SMALL BUSINESS APPLICATIONS, INC, 
MAGIC WAND'" $ 270 


CPU INTERNATIONAL 
PEARL ІС” 6 100 
PEARL II™ $ 295 
PEARL III'"* $ 54n 


INNOVATIVE SOFTWARE APPLICATIONS 
SPELLGUARD'" $ 275 


SPECIAL 


DIABLO 630 PRINTER 
30 DAY OFFER 


LIMITED QUANTITIES AVAILABLE 


DWP Inc. (703)241-2910 


123 Rowell Court , Falls Church. Virginia 22046 


Circle 137 on inquiry card. 


LISP 
INTERPRETER FOR THE TRS-80* 


SEE THE AUGUST, '79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 


INCLUDES MORE THAN 30 
FUNCTIONS & PREDICATES. 


CODED FOR HIGH-SPEED 
OPERATION. 


FULL ARITHMETIC CAPABILITY. 
USER'S MANUAL. 


SUPPLIED ON CASSETTE FOR 16K- 
64K LEVEL Il. 


SEND $5OIN CHECK OR MONEY ORDER 
TO: 


CYBER INNOVATIONS 
WORLD TRADE CENTER 
P.O. Box 58657 
DALLAS, TEXAS 75258 


"TRADEMARK ОҒ TANDY CORPORATION 


Circle 109 on inquiry card. 


CENTRONICS 101A PRINTERS, 9x7 
matrix, 165 CPS, 132 col., normal 
tractor feed paper, up to 5 copies, 
width variable from 4"-15", 6 lines/ 
inch, 10 CPI, parallel data input, 
full 90 day warranty (Wt. 118 lbs.) 
$650.00 


I.B.M. SELECTRIC KEYBOARD 
PRINTERS, (Model 72) with GTE 
interface electronics to standard 
RS-232 Serial 25 pin connection. 
15 CPS, 15 inch carriage, 10 pitch 
interchangeable elements, 90 day 
warranty (Wt. 50 lbs.) 
$650.00 


(Ра. residents add 6% sales tax to orders) 
Make checks or money orders payable to: 
American Custom Electronic 
Systems 
Box 157A 
Groveland Rd. 
Pipersville, Pa 18947 


(Add .50 per pound shipping/ 
handling fee) 


Circle 20 on inquiry card. 


The Nanocomputer: | MINIATURE DOT MATRIX 


; | IMPACT PRINTER 
the professional PN MODEL 


approach | 
to microcomputers 


Тһе Nanocomputer is an irr 
tegrated educational sys- 
tem based on a powerful 
microcomputer with 
education-oriented 
software and comp- 
lementedbya series 
of training books А6 
written specially £^ = 
for the system. a 


\ LOW PRICE | 
% COMPUTER 
\ from COMMODORE 


PERSONAL 
V | С-20 COMPUTER 


The Unique New Printer That Gives 
You All These Exciting Features. 


% Low Cost е Uses standard 24” 
POWERFUL— based оп ® Disposable printing adding machine tape 
the Z80 microprocessor made by head or carbonless paper 
SGS-ATES ® Simple interface ® 21-column printing at 


25 lines per second 


е Easy to install and 
maintain 


COMPLETE — hardware, software and peripheralsbackedby a | ç Handles any type font 
series of step-by-step training books on programming, digital elec- 
tronics and interfacing. ә Needs only one 12- 
MODULAR — as the student learns, the hardware can һе expanded volt DC power supply 
to introduce new concepts and experiments: Z80 code program- 


e 5K (Expandable to 32K) 


ming, interfacing and higtrlevel languages (BASIC). Ideal Printer For... e FULL SIZED TYPEWRITER 
NBZBOS Nano Computer Includes the Nano Computer with | ё Automated banking е Point-of-sale (POS) KEYBOARD 
power supply, the NEZ8O bread board for experiments and terminals terminals 


e GRAPHICS CHARACTER SET 


interfacing, the card frame, К1280 Cable Kit, the technical | e Desktop calculators ө Security monitoring 
manual and training books one and three ......... $570.00 


* Electronic cash аны ө 22 CHARACTER Х 23 LINE 
K1 780 Ехіга К1780 Cable Kit "^. аа нн вњ каа тавь 1 1 .QO registers [5] Emergency vehicle SC R E E N D | SP LAY 
К22В0 Active and experimental component kit.,.... 33.10 | о Medical and scientific data receivers | 
K3Z80 Socket kit with З 40 pin sockets ,..........,.- 5.70 instruments ® Fast-food kitchen | COLOR © SOU ND 
re ө Industrial measure- printers 


EXPANSION PORTS 
RF MODULATOR 
PROGRAMMABLE FUNCTION 


s Pers c $29995 


thondor PORTABLE 
OSCILLOSCOPE 


& RCZBO/P Cassette recorder for а! Nano ee ш: c uo ———— юра 
, Y Computer Systems (requires а W10Z80 unn E edm а ат 
ѕее below) .,...... * "акаа аве 764 " y 3 P 
W10Z80/P Cable for connecting the | * Mini-microcomputers 


RCZBO cassette recorder. ....... 16.60 business profes- 
sional and hobby 


NEZ 2KB Experimental Software for the Nano Computer 
(available on the M2708 ЕРНОМ)..,...... ПИТ: ne Model DP- 822 ИЕ a < $70 00 


HITACHI 


..and many more! 


HANDHELD and 


b 4 K BENCH/PORTABLE s Walter T 
“ 
| I 
DYNAMIC RAM — ae a 
—— e нац sut 
FACTORY PROMOTION S Aft паш. e итде 
FOR UNUSEO SECTIONS CONSUMPTION 


KIT 2145 


KIT INCLUDES: 


e 10pcs 64K Dynamic Ram 
p/n HM4864-3 (200ns) 


ө Data Sheet 
® Cross Reference List 


FIRST COME Ее 
FIRST SERVED | ^ 


k Quantity Limited х |  Sunertel Systems 
^ ANCRONA 
(A) ежел жле Keyboard Terminal Module 
SWITCHABLE X1 and X10 Attenuation Factor 


MAI L 0 RDER в 24 x 40 Charscler Screen Size 
KEY ADDITIONAL FEATURES: а LOOMH: bandwidth € Heavy 


-я ре) 
P.O, BOX 22087 CULVER CITY, СА 30230 KTM: ° $34 9 1. ү. 
| duty tip ® Break resistant center conductor № Slender, Mexible свое 


F í | іі 1 25 
PRONE ORDERS {213} 881-4004 a 24 x g0 Character Screen Size ч тъ уй mi fe P| Гы } a Еһ. cable length * Wide compensation range * Fite ali scapes 


— s : у | gig „е з = Ground reference can be activated al tip а Includes SPRUNG 
ета: Pas W tum qma ис АА HOOK, LC. ТІР. BNC ADAPTOR, INSULATING TIP and TRIMMER 

the mme Nations fea TOOL ACCESSORIES. 
nonc Ba Soc cami ger mili m cs Ld Mog nipeerpibh іш fuper 


kz шан Бан куыс jj III LL IL. 


[erase VISIT A STORE HEAR YOU TODAY - We stack в large colpctign of Tathaical Books, Discrete Components, Integrated Circuits, Teast Equipment and Eleriranir Supplins. 


ATLANTA CULVER CITY HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
3330 Piedmont Rd. М.Е. | 11080 Jefferson Віма. 2649 Richmond 11125 М.Е. 82nd Ave. | 1300 E. Edinger Ave. |! 054 E. El Camino Real] 4518 Е. Broadway 
Atlanta, GA 30305 Culver City, CA 90230 |Hauston, TX 77098] Portland, OR 97220 | Santa Апа, СА 92705 | Sunnyvale, CA 94087 
1404) 261-7100 (213) 390-3595 (713) 529-3489 | (503) 254-5541 (714) 547-8424 (408) 243-4121 


10 Megahertz 


HM307 
SINGLE TRACE 
OSCILLOSCOPE 


B IDEAL SERVICE INSTRUMENT 
B TIME BASE 02 us – 2.0 s/cm 
№ LPS-TRIGGER B COMPACT T 
Ш BUILT-IN COMPONENT TESTER $404.25 


Single Board Gane 
with Keyboard/Display 


SYM-1 


Tucson, AZ 85711 
1802] 881-2348 
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PRINTERS 


BASE 2 


850 $735 
APPLE INTF. $140 


OKIDATA 
р 80 $ CALL $ 


р 82 $ CALL $ 


EPSON 
MX-80 $ САП $ 


МХ-70 $ CALL $ 
ANACOM 
130 $ CALL $ 


“PLEASE ADD 3% FOR S&H TO ORDER* 


TECHNICAL INNOVATIONS 


P.0. BOX 803 
HILLSBORO, OR 97123 
503-648-6423 


Circle 399 on inquiry card. 


СР/Мив%Ф68ХХ 
CROSS-SOFTWARE 
including source code in “С” 


ASSEMBLER FEATURES: 
2-pass absolute assembly 
Full instruction set, Motorola-compatible 
Free-format input 
Unlimited length labels 
Arithmetic expressions in operands 
Sorted symbol table output 
Intel format hex output 


PACKAGE A6800... MC6800/MC6802/MC6808 
PACKAGE A6801 ...... MC6801/M C6803 
PACKAGE А6809........... 4..а...»... МС6809 


8” soft-sectored disk format, w/manual ... $100.00 
5" North Star disk format. w/manual ..... $100.00 
Manual and listing alone 

(Wisconsin residents please add 4% tax) 


introl corp.— 


647 W. Virginia St. Visa and 

Milwaukee, WI 53204 Master Charge 

(414) 276-2937 Accepted 
CP/M is a trademark of Digital Research 


Circle 204 on inquiry card. 


6800 Micro Modules 


FOR INTERFACING TO: sensors, 
transducers, analog signals, sole- 
noids, relays, lamps, pumps, AC 
motors, DC motors, stepper motors, 
keyboards, displays,488 GPIB. 


ADDITIONAL FEATURES: 6800 MPU, 
counter/timer, ѓа! safe battery back up 


Wintek Corp. 
Lafayette, ІМ 47904 
347-742-8428 


Circle 436 on inquiry card. 


2? APPLE*-ITIS ?? 


Hardware or Software Problems? 
Save time and money by having 
your own diagnostic disk. Deter- 
mine immediately if you have a 
hardware problem. 


XPS's APPLE*-CILLIN can 


help you cure your problems 
fast and easily. 


Order APPLE*-CILLIN for 


$29.95** 


APS «же. 


323 York Road 
Carliste, PA 17013 


* trademark of Apple Computer Inc. 
**PA Residents add 6% sales tax 
Requires 48K and one Disk lI* 


Circle 448 on inquiry card. 


OmMPUTER COMPONETS 


LUDER 


$ Т GORBOUT MORROW ПУНАВУТЕ SHUCART TELEVIDEO EPSON NORTHSTAR C ITOH 
ALL ITEMS ДАХИ 4 TESTED MANUFACTURE's WARRANTIES APPLY 


tes 


‚ System Dual 82 Drives, btk Paa WAN IRA 2 Ser. 2 Par Porgy СТМ 3595. 
. Systeves!] Same as übove with Dial P" Oouble Sided mn CH 2.2 4495. 
. System» I1 Same a» жоне wirh Dual SV Príves 4 СРМ 2 2495. 
. System E] Same 35 above with Dual > Double Sided nis ОМ 2.1 1795. 
A em Purchased from ЦОК соле free Accounting Package ECMSIC Eu) 
6718 8" бізі Drive While Quantities last 

a (UM Cabinet fof i Disk Drive with power ny 
-48-J Dua] Cabinet fara" Disk Hair with power 1uppiy 
1/G8: 30А | serial! ғау, 1k rem ( Same Аха)! 94228.) 
1KHomitor они 106 for (HAAS vesta tar тта SK 2/4 
140» Rev [ 945 serial pert an 
1/0» 2 Serisl 6 4 тайи Ports (Some атай в 5245.) 
QT Rane A SINE Oth with d ER Lines cri Avall. € 1175,7 

” №11 іші Sorthatas b Creer $” 
811% "т "vtnit Rame Pd prem Acer last 8 Pieces 

4 п: кише, кок ГАС OR KITS CALL 


a ett 


244499270 BOLO ESAS 
iie 


1/83. "т t Computer Ona 

Bur si кп Pan ukih POI at Crtertied 
РАМ 21 128K es To lhs Extended Addressing CS only 179%. 
SYST! SJPTCKÍ | Provision for RAM ROM Maui Processortiad 1 Ser. Pert 19%. 
DISE 1 Controller — UN ҰЯНЫ Serial Port CM 2.2 SOS 5 or b s 
20 Slot Gcdbout orhe! 
COMPUTER SEAXDLOSUGE 1 ides Cabinet, 20 alot mother, power supply кэме 
морск DESIGNS 108 ca Disk w/romtraller, cabinet, ps, cables, OW 3695. 
MORROM DESIGNS Discus 2e 2 Double sided 8" Drives with СТМ 3740. 
TELEVIDEO 9500 Smart Terminal with extra function keys 1050. 
LEVIDEG мі 1195, 
5. 


w Morrow 10 Hard Sith 4 (ТМ 2.2 


1695. 5995; 
, 5.50 ABA T.H. of zieg 


Visa ü Master Charge Accepted on тн iteys. ALL там mesa ИП то 

Make checks payable to m cal? 10-5, M.F, P.S.T. for tafe or бал Wires 
Personal Checky require 2 di. ee Minima Boards 55,00, Floppies $7.00, 
Mainframes $10.00, Syste#s $15.00. Terusnals $12.00, Printers call 


РП Bux 95 
WESTMINSTER СА qusa 


714 RAS 174b [WB 


Circle 369 on inquiry card. 


OHIO SCIENTIFIC 
COMPUTERS 


СІР SERIES Il — $479.00 
OUR PRICE — $399.00 


other OSI discounts available 


CALL NOW TOLL FREE 


1-800-558-0870 


COMPUTERS 
PLUS, INC. 


2749 5 108th St. 
MILWAUKEE. WI 53227 
(414) 321-1770 
IN WISCONSIN 


Circte 447 on inquiry card. 


RUN BIG 
CPM* 


PROGRAMS 
ON YOUR 
MODEL 1 ТВ$-80* 


WITH 39 or 54K of use space.Can use Mixedli 
Drivers 5% or 8” (Variable Tracks) 
Compatable with all TRS*80 Operating 
Systems and all TRS*80 Programs {usable 
on 48K disk systems only) Boards fit inta 
keyboard inclosure. 


FREEDOM OPTION 
MEMORY EXPANSION OPTION.... $295 
Send Check or Money Order to: 


(MASS. RESIDENTS. PLEASE INCLUDE 5% TAX) 


F.E.C. itd. 


Р.О.Вох 2368 - Woburn, MA. 01888 
(617) 944-5329 UU. 


ductum 
LINT soreness з 


TERMINAL 
DATA 


CORPORATION 


MODEL 1200 RS-232 BI-DIRECTIONAL 
DATA SPLITTER 
available in kit form 


Model 1200K gives the terminal or micro- 
processor user a second interface for a printer, 
plotter, Cassette or tape drive. 11 operates at апу 
speed & isolates the two output devices from 
each other, while providing 2 RS-232 interfaces 
from the terminal or microprocessor. 


The kit consists of 3 RS-232 connectors, 
printed circuit board, all necessary components, 
enclosure, mounting hardware & assembly in- 
structions $69.0 


write or са! 


TERMINAL DATA CORP. 
11878 Coakley Cir. 
Rockville, МО 20852 
1301) 881-7655 


Circle 403 оп inquiry card. 


DISK DRIVES 
REMEX 


Compatible with IBM and Shugart. 
Double sided, Double Density 

1600 К Bytes. 

RFD 4000 m 
Double Sided, Double Density 

800K Bytes 


For fast delivery, send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or company checks require 
two weeks to clear. California Res. 
add 695 sales tax. Minimum ship- 
ping charge $10.00. No C.O.D. 
Electronic Equipment Unlimited 
3845 Birch Street 
Newport Beach, CA 92660 
PH: (714) 540-5231 
Pricing and availability subject to 
change without notice. 


Circle 148 on inquiry card. 


NEED A LETTER QUALITY PRINTER 
BUT DON’T WANT TO PAY THE PRICE? 


Then American Business Computers Has Just The Printer For You! 


Маг йер иттін 3 сісіг 
copies using а 96«bara ter wheel. 
рин 1,16 printable сойти. The Staneniter accommodates 
рарег widths up iu Wil тт £ 187 y, 
friction feeding tuitenpaes foris or 
не fold paper 


Call Us For A Price 
That Will Pleasantly Surprise You 


Operational front pane! 
sic ttebes, mounted on u PC board 
wih the миня indicators, provide 
Select. Line-Feed. and Pawerdn 


нт 


The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today’s systems designer interested in achieving superior price/performance ratios, 

Incorporating the latest LSI technology, the Starwriter is built by one of the world’s most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter- 
face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 
381 mm (15’’) and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with all desirable status 
functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-80*, Apple*, and S-100 
users. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization. The Starwriter is available for immediate shipment іп any quantity desired. 

For more information, call American Business Computer, 118 So. Mill Street, Pryor, Oklahoma 74361; Telephone 918-825-4844. 


*TM of Tandy Corp 
*TM of Apple Computer Corp. 


AMERICAN BUSINESS COMPUTERS 


118 So. Mill Street 
Pryor, Oklahoma 74361 
Telephone 918-825-4844 


Dealer Inquiries Invited 


Circle 17 on inquiry card. BYTEMay1981 485 


COLOR VIDEO MONITORS 
RGB AND COMPOSITE 
VIDEO 


FOR Double Side Disk Drives 


APPLE IL 


Cus fom pregrams 


°ТС-700 13” color video monitor/receiver, 
NTSC composite video. $399.00 TC-900, 
19”, $595.00. Use with Apple II and Ш and 
other computers. 

sCM-19RGB: 19” screen, 3 modes: RGB, 
Composite video, TV. $895.00. 

eApple III RGB Interface: Converts RGB 
data from Apple ПІ to produce 16 color 
display on RGB monitor. $129.00. 


He uos 
= E LLL тауы Sut eos. 


-COMPUTER COOLER -~ 


° Protect your а from heat loads caused by 


stagnant air bas 


Disk Drive Subsystem with Dual Double Side 
Drives, Power Supply and Cable. Total Capa- 
city 2.4 M-Byte. Fully Assembled and Tested. 


dup within the chassis. 
• жаз (оро СЕМ fan to remove heat by tuctiome 


° Prevents air flow from directly hitting any component. 


a Aia muni dus, ИЕ ина. | Он eHitachi Hi-Res RGB, 13" character 
v — RÀ 1. Table Top Version .............. $1,695.00 display, 2000, 80 x 24, 5 x7 dot matrix, TTL 
P.; с.» 2. Rack Mount Version............. 1,695.00 inputs, $1200.00. 
| Же * Go. 3. Ёш offülides нина нетет eSony TV to video monitor conversion kit, 
-NUMERICAL ANALYSIS PROGRAMS - for Rackmount ........,. TET UN. 35.00 MCK 100: 5135.00... : 
: 4. S100 Disk Controller (handles single & *OEM 13" and 19" RGB color monitors, 


» el ti 9 і + itio Fa клад . а + . 
Cute Gal f ragioni immediate delivery, prices and specs, on re- 


quest. 


double density in 256, 512 & 1024 byte 
sectors, single & double side) ....... 350.00 


. Double Side Disk Drives (1.2 тЫ).... 535.00 
(Qume DT/8) 


Call Now (408)496-6910 
OSM Computer Corporation 


3 Bessel and Gpharica! Bessel functions (First zo orders) 
. Determinant of eatrin (up to BOth aede 
* Quadrature and Simpson Integration. 


ы Legendre Polynomials seas total package реісе: #5 0.22 
SOFTWARE TECHNOLOGY PELLE 


k oe Meaney Der | 
SAUNOERSTOWN, RI 02874 ТАЗЕ ИЕ 2364 Walsh Avenue 


*RI rardan" add 2% 
(401) 294-283 dati wer. 
4 Pegisterad trademark of Apple Computer Co., өз 48K system Santa Clara, CA 95051 


un 


For additional information, contact: 


Vides Marketing, “ис. 
P.O. Box 339 
Warrington, Pa. 18976 


(215) 343-3000 


Circle 428 on inquiry card. 


Circle 306 on inquiry card. 


Circle 375 on inquiry card. 


* 


STEPPER МОТОҢ/ 
DRIVER BOARD 


Interface your computer to 
the REAL world 
Indispensable for Robotics 
Many control applications 
Each pulse from your computer steps 


the motor 7.5° 
Features: 


e North American Philips K82701-P2 

bie Senper motor 
. 1027 Stepper motor control I.C. 
* Optically isolated 
e 12 VDC operation 
в Alt 1.C.’s socketed 
e Computer controls direction of 

rotation, 7.5° per step 
PRICE 
Complete DRIVER ASSEMBLY, incl. all 
LC. 's, assembled and tested (does not include 
motor) $39.95 
STEPPER MOTOR $28.95 
SAA 1027 Driver chip only $16.50 
Data, schematics are included 
Terms: Check or money order 0.5. funds only. Add 
2% for shipping and handling, (N.Y. state residents 


add 7% sales tax) Immediate delivery from stock. All 
items guaranteed, 


AFFORDABLE 


Here at KLOFOX , affordable is not 


INDUSTRIAL CROSS- 
MACRO ASSEMBLERS 


written in FORTRAN IV 


a motto , it's а way of doing business. 
Prices start at $1695.00, for a single 8" 
drive system. 

All systems feature a single board 2-80 
CPU ( NO BUSS HEADACHES ), runs CP/M 2.2 
( BIOS INCLUDED ), reliable SD recording, 
Ык bytes of RAM, four channel CTC , and 
either an 80 х 24 full-featured videa 


interface or a two channel serial inter- 


New, two-pass macro assemblers for all popular micros can 
be run on any general-purpose computer with standard 
FORTRAN. Each assembler supports macros, conditional 
assembly, and relocatable object code. All the original 
mnemoncs and addressing modes, many assembler dir- 
ectives, long error messages and more. Produces 


j ; b le. 
face. PLUS a six month full — 2 printed assembly listing, and object code file 


OPTIONS: 
2 Channel parallel interface- add $29.95 
Both serial & video interface- add $95.95 
Singie to dual drive conversion kit with 
drive and necessary hardware- add $495.00 
All options may be installed by customer. 


KLOF OX 
PO BOX 93 
SAN LUIS OBISPO, CA 93406 


(805) 541-0384 
+ 
CP/M is a trademark of Digital Research. 


PROGRAM НО. 


МАЗМОВЕЗ МС68000 5500 
МА5М0809 мс680$ 400 
MASMOB05S MCO8OS 400 
MAS MOBO MAC6801 350 
MASM6800 MAC6B00 300 
MASM6502 MACSó5xx 375 
MASMBOBS 8080 :8085 350 
МА5М1802 (021802 300 


FOR MACHINE PKG, PRICE 


Pockages include detailed mers monuol, printed source listing well 
commentad), source on magnetic tope, and IDM s Software Support 
Service. Card decks also available Dealer inquiries invited 


intelligent devices of minnesata 
p.o. box 14528 minneapolis, mn. 
812! 427-0787 


Circle 199 on inquiry card. 


WANTED: 


. APPLE, PET, TRS-80, CP/M 


SOFTWARE 


Westico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phillip Woellhof, VP. Mktg. 


P.O Box 56 

Bellport. New York 11713 

(516) 286-2144 + 
Only 90 days оп drives, 


Circle 213 on Inquiry card. 


SESE 


("ТАТТЕМТТОМ: Apple Users! 


Circle 22 оп inquiry card. 


PASCAL SOFTWARE 


Business Application Programs: 


Accounts Receivable $795 
Accounts Payable $795 
General Ledger $795 
Payroll/Job Costing $795 
Property Management $995 


Ever question the quality of your computer, 
dis lay. lf so, you've probably been told 

bot s the best you con expect from an 
RF modulator...buy a color monitor". 


WE CHALLENGE THAT STATEMENT! 


Engineering Application Programs 


Customized Installation on Request 
Supplied on single-density, soft- 
sectored, 8" floppy disks; require 
48K RAM. 


HELU CORPORATION 


P.O. Box 596 
AIEA, HI 96701 


(808) 456-1189 


Circle 181 on Inquiry card. 


DON'T BE SATISFIED WITH EXISTING 
QUALITY. See for yourself what оу “теу 
concepts'' modulator con do for your pic- 
ture... MICRO-VERTER Моде! MVX- 500, 
$35 РР. Phone orders welcomed. 


HOTLINE DIAL: 402-987-3771 
38 BROADWAY ATV Кез}, DAKOTA CITY, НЕ. 


— a — 687)! 


INS 
TAE DEALER 

унет 
OG UPON REQUEST ZŠ 


4 


~ 


Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution. 


WESTICO 


The Software Express Service 


А-О & D-A CONVERTER Z80 MICROCOMPUTER 6522 БЕРЦЫ II INTERFACE 


JBE is announcing a single board 
dedicated. computer designed..for con- 
tro! funóétions. it features: ФА 280 
Microprócëssor software compatible 
with the 280) 8080 8 8085 
Microprübgssors е ‘Uses a 780 PIO chip 
for O; which has 2 independent 8 bit 


е Interfaces printers, synthesizers, 
keyboards, JBE A-D & D-AConverter & 
Solid State Switches е Has handshak- 
ing logic, two 6522 VIAs & a 74LS74 for 
timing. inputs & outputs are TTL com- 
patible. 


JBE A-D & D-A Converter can be used 
with any system having parallel ports 
e Interfaces with JBE Parallel І/О Card 
е D-A conversion time — 5 gs * A-D 
conversion time — 20 us * Uses JBE 
5V power supply * Parallel inputs & 


3 : | 79-295 ASSM. $69.95 
outputs include 8 data bits, strobe | bidirectional peripheral interface ports Bare Board $39.95 " Kit $59.95 
lines & latches * Analog inputs outs) | with handshake & data transfer control 
puts are medium "n ар volt | ° Uses one 2716 EPROM (2K) & two 2114 | 2716 EPROM PROGRAMMER 


range. 


79-287 ASSM. 57995 
Bare Board $39.95 Kit $5995 


RAM memories (1K) • Single 5V power 
supply at 300MA req. * Clock frequency 
is 2MHz, RC controlled е Board comes 
| h complete дос. * 50 pin connectoris | 
6502 MICROCOME UT ЕН | cluded «2716 EPROM available | 

r ——| seperately. x 
30-280 ASSM. $129.95 
Bare Board $49.95 Kit $119.95 


JBE 2716 EPROM Pro- 
grammer was designed 
to program 5V 2716 
EPROMS е IL.canalso 
read 27183. It interfaces 
to the Арре Il using 
УВЕ Parallel І/О Card & 
four ribbon cable con- 
nectors % Ап LED indicates when 
power 1568119 applied to the EPROM 
е А textool zero insertion force socket 

, à ШЕ àg used-for the EPROM * Comes with 
This «аа co E has: * 1024 zu „ӨӨ complete doc. for writing and reading 


bytes RAM ( s) * 2048 і in tha Apple Il or Apple 11+ = Cables 
EPROM В. ve . ang 6522 \ available separately. 


80-244 ASSM. $49.95 
Bare Board $24.95 Kit $39.95 


= 
Basic, BARE BOARDS 


| APPLE |) EXTENDER BOARD 
| 3%” x 2%". Price includes 50 pin 
Apple Connector. 


80-143 D $12.95 
8085 3 CHIP SYSTEM , 
State-of-the-art system usin an 8085, 
8156 & either an 8355 or 8755 
° Instruction set 100% upward com- 


ЇЙЇ i 


EP Ц | Printer Int | | 
“Be Para aralle Fel santa erface il Sa у! | 


varter te Swit УВЕ BY | 
• 2716 EPROM ау 


| T- „Sentre 
(2716 can be p | printers, This 3 x 4 


1 |з 4 ft. Std. Dip Jumpers 16 ріп 
Connector 


= k * қ. . patible with 8080A. | 
| M T 7. ; Т T nion r ae Bare Board - $24.95 
EN ntrol ower t «Use wall transformers for s ' vr MSN. A 
your ter, JI an control pa & any | *Protected against short cirouit and 8088 5 CHIP SYSTEM 


Ап 8086 family microcomputer System 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 

Bare Board $29.95 


CRT CONTROLLER 
This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. It 


120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VDC 
• 2-14МА TTL compatible » Isolation 
— 1500У е Non zero crossing * Comes 
in 1 or 4 channel version * Includes 
doc. for interfacing with Dimmer Con- 
trol. 


79-282-1 ASSM. $13.95 


thermal breakdown. 

5 VOLT POWER SUPPLY 
Rated at 5V 500MA * Operates JBE A-D 
| & D-A Converter, Z80 & 6502 Microcom- 
puters, 8085 & 8088 Microcomputers. 
80-160 ASSM. $20.95 
Bare Board $8.95 Kit $16.95 


+12 VOLT POWER SUPPLY features: * 25 lines, 80 characters/line 

Board $6.95 10. Е , 
d ina 3 EE de oe Rated at + 12V 120MA e Can be used as e 5x7 dot matrix e Upper case only 
Bare Board $24.95 Kit $39.95 a single 24V power supply * Ideally е Two 27165 * Serial Interface RS232 


suited to OP-AMP experiments. 
80-161 ASSM. $22.95 | 
| Bare Board $8.95 Kit $18.95 


ICS 


& TTL * Baud rates of 110, 150, 300, 
600, 1200, 2400, 4800 & 9600 
е Keyboard scanning system * Req's. 
unencoded keyboard • Uses 45V & 
+ 12V power supplies. 

Bare Board 


APPLE II DISPLAY BOARD 


е Has run-stop, 


single 


$39.95 


step switch » Has 16 6502 $9.95 

address LEDs, 8 data 6522 $9.95 

LEDs & 1 RDY LED 780 $9.95 50 рт connector $5.95 
80-144 ASSM. 54995 “АП lines are buf- | 280РЮ $9.95 STD. Dip Jumpers 
Bare Board $25.95 Kit $42.95 fered. 27165V $1495 | 16 Pin, 2 ft. $4.25 

= í JOHN BELL ENGINEERING 
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 

[мс | REDWOOD CITY, CA 94064 • ADD 6% SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 


(415) 367-1137 


FLOPPY DISKS 
8" & 54" 

OPUS -$26.00/sox оғо 

3M- $ 32.00 /вох of 10 


dL 


PO Box 5059 | 
Milford, Ct. 
06460 


(203) 877-3610 


We carry afull line | 
of computer supplies 


Send for free catalog. 


VISA- MASTERCHARGE- CHECK 


Zircle 267 on inquiry card. 


ONE BOARD CP/M SYSTEM! 


" EU i only $750 
" 113-3 Assm., Tested 
ж & Burned-In 
for one week 


Features: 


8\4 Бу 12 inches 

10 MHZ 8085 CPU 

64K RAM 

3 RS-232 channels 

8272 Floppy Disk Controller 
Handles Single/Double Density 
One to Four Drives. 801R or 
8508. 


Documentation $15. 
CP/M Floppy Disk Operating System $150 
Check or Money Order 


autocontrol i 


SS - | 
11744 Westline [ndustrial Drive 
St. Louis, MO 63141 
(314) 432-1313 


Circle 37 on inquiry card. 


MULTIPLE TERMINALS WITH CP/M®! 


Irvine Computer's NEW Моде! 100 Transaction 
Multiplexer lets you construct CP/M®.based, 
multi-terminal, transaction-oriented applications 
without requiring additional system memory, serial 
interfaces, or a multi-user operating system! 


The Model 100 connects to your computer in place 
of your existing RS-232 console terminal. Up to 
seven (7) RS-232 terminal devices can then be 
connected to the Model 100. When the computer 
is busy, the Model 100 buffers all terminal input 
data until the application program asks for it. 


NO сғ/мФ mods, hardware mods, nor assembly- 
language code is required. Applications can be 
written in high-level languages. Loaded with 
features! $1495, quantity one, F.O.B. Costa 
Mesa, СА. Limited manufacturer's warranty, 
For more information, call or write: 


EASTERN U.S. AND FOREIGN: 
Wright Marketing Company, Ltd. 
19104 Rhodes Way 
Gaithersburg, MD 20760 (301) 840-1928 


WESTERN U.S.: 
Irvine Computer Corporation (mfgr.) 
3001 Red Hill Avenue, 6-103 
CostaMesa, CA 92626 (714) 557-5292 
СР/МФ is a registered trademark 
of Digital Research. 


Circle 165 on inquiry card. 


LOW PRICES 


American Express, MasterCard & VISA 
accepted. Checks require time to clear. 
CA add 6% tax. All add 3% for shipping. We 
carry most all brands, micros, terminals, 
printers, software and accessories. 


SP ELECTRONICS 


P.O. Box 8265 
Sacramento, CA 95818 


(916) 442-2323 


Circle 3B3 on inquiry card. 


Having trouble 
learning to use 
your computer? 


eference manuals don't teach. Most BASIC 

texts don't cover specific personal computers. 
TIS solves these problems 
with step-by-step books 
tailored for your machine. 


For PET/CBM 


Understanding Your PET/CBM ....... $16.95 
Vol 1: Basic Programming 
PET Graphics ..... аты SS 

For OS! CIP/C4P 


Understanding Your СІР/САР.........5 9.95 
A Workbook of BASIC Exercises 


Money Back Guarantee. VISA/MC accepted. 
All prices include UPS or 1st Class postage. 


TIS, Dept В 
Box 921 
Los Alamos, NM 87544 


Circle 414 on inquiry card. 


6-100 6809 _ 
controls floppy > 
| м-нын ш 


еее ыч 


@ Controls 3 Mini Floppy Drives 
@ Serial Н5-232С port with 14 baud rates 
@ Two parallel ports 
€ 16 МО decoded address lines 
@ 24K bytes of EPROM space, or 12 Kbytes 
of RAM space 
Ф Accept all JEDEC pin-out Byte-Wide 
memory ICs 
@ Multi-Vendor software adaptable 
@ industry, Business, Home and University use 
@ Assembled and sted $395.00. 60 day delivery 
@ Checks ог C.O.D. orders accepted 
@ DEALER INQUIRIES INVITED 
LOGICAL DEVICES, INC. 
781 W. Oakland Park Blvd. 


Ft. Lauderdale, Ра. 33311 
Tet: [305)565-B103 


Circle 334 on inquiry card. 


Know The Reasons Why 
The FORCE-80 is your 
“Best Buy." 


FORCE-80 The computer protector 
e Power dropout protection 

e Suppresses transient voltages 

e Suppresses RFI 

e Disc protection 

e Factory warranty 

e Satisfaction guaranteed 

e Direct from factory 


ҒОНСЕ-80 


Only $121.50 plus $5.00 shipping & handling 
Check, Mastercharge, Visa accepted 


em (5% discount for cash) wam 
' VISA 

No G.O.D.'s please wanana 
P&S Electronics, Inc. 


№ 
"» Р.О. Box 23014 Dept. B 
Nashville, TN 37202 


Allow 6-8 weeks for delivery. 
Add 14 days for personal checks. 


Circle 307 on inquiry card. 


SHAE ЗЕЕ КУ КК 
з AFFLE II USER'S * 
ЕЕ: 


Written any oristinals vere 3004 
Programs 12416157777 


Fut voor #mrouramw to work earning 
for wou today! We want to markel 
your best Prodrams by offering them 
to user's through our exranding 
SOFTWARE LIRBRARY..:. 


We are inakinq for matketable 
Programs ercomeassinsgs all tures of 
at-eplication areas. Stach as; 


ERUCATIDNAL › MEDICAL, LEGAL» 
EUSINESS; ACCOUNTING: STATISTICAL? 
ENGINEERING»: HOHE» UTILITY»; and 
GAMES! 


Please drop us а line with details 
of мош rrosrams. In return; we 
will send tou the srgcifics of our 
marketind Process, 


If wou would like ta be on our 
SOFTWARE LIBRARY CATALOG mailina 
list ther check the reacler service 
number below... (DEALER. INQUIRIES 
INVITER)... 


WRITE TO: 


НСЫЗ ENTERPRISES 
P.O, BOX 510 
SOUTHBURY, СТ, 
ZIF CODE 06488 


AFPLE II is the trademark об the 
AF PLE Computer Го. 


Сігсіе 179 on inquiry card. 


DOUBLE YOUR LA36 
` DECWRITER'S SPEED ТО 60 CPS 


The ACCELEWRITER converter enables you 
to convert the LA36 Decwriter from 10/15/30 
to 10/30/60 CPS. 


Utilizes Decwriter's own built-in 60 CPS. 
Speed 

Plugs into logic board 

Compatible with Decwriter option boards 


Decwriter reconverts to "stock" in 
seconds r=. 


Thousands sold 

In use for over 3 years 
Full one-year warranty 
$115 includes shipping 


Brochure sent promptly at your request. 
Write or call us. 


LARKS ELECTRONICS & DATA © 


Р.О. Box 22. Skokie, 1L 60077 
(312) 677-6080 


Circle 215 on inquiry card. 


16K 


74LS00 


2 74LS155 
74LS156 
7415157 
7415158 
745160 
7415161 
7415162 
7415163 
7415164 
7415165 
7415166 


.38 7415168 
.99 7415169 
35 7415170 


7415173 
7415174 
7415175 
7415181 
7415140 
7415191 
7415192 
7415193 
7415194 
74.5195 


Метогу 


4116 200п5 


ALL MERCHANDISE 100% GUARANTEED! 
LS SERIES 


RAMS 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(200ns) 
(300ns) 
(250ns) 
(150ns) 
(200ns) 
(300ns) 


8/24.95 

4.95 
8/21.95 
8/19.95 
8/18.99 


100pcs 


2.29 

JO 
1.15 
2.49 
2.79 
2.85 
3.10 
2.95 
3.95 
2.65 
2.35 
2.29 


1702 
2708 


2758(5v) 
2716(5v) 


8/$19.95 


NEC 
CALL US FOR VOLUME QUOTES . 


SPRING MEMORY SALE 


2716-1(5v) 
TMS2516 
TMS2716 


27 32 


ТМ52532 
TMS25L32 


EPROMS 


( 1us) 
(450ns) 
(450ns) 
(450ns) 
(350ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 


4 


Mostek 


4.95 
4.95 
9.95 
7.95 
12.95 
9.95 
9.95 
29.95 
21.95 
29.95 


TMS2564 (500ns) 


179.95 


7415196 
7415197 
7415221 
74.5240 
745241 
7415242 
7415243 
7415244 
7415245 
74( 5251 
7415253 
7415257 
7415258 
7415259 
74LS260 
74LS266 
7415273 
7415275 
7415279 
7415283 
6 7415290 
7415293 
7415295 
7415298 
7415352 
74.5353 
7415363 
74.5365 
74.5366 
7415367 


NEED YOUR ORDER 
SHIPPED TODAY? 
THEN CALL TOLL FREE 


800-538-5000 


IN CALIF. 


800-662-6233 
BEFORE YOU 


-— 
т CA n OOO OC O n (O 3 n n n n a 


CD 2» C OO OO дь сого NS ол ого CO 
(O (O (O (O Cn (O (O Cn (OD 4» (O -4 N ФФ 


— AA 


Z80- -SIOI2 
280-510/9 


Т.М. 
CIRCUITS 


20.50 


7415126 
7415132 
745136 
7415138 
7415 139 
7415145 
7415148 
7415151 
7415153 
7405154 


7415368 
7415373 
7415374 
7415377 
74LS385 
74LS386 
7415390 
7415393 
74.5395 
74.5670 


BUY, CALL US. 


WE WILL BEAT 


ANYONE’S PRICES 


MC 1330 
MC1350 
MC1358 
LM380 
LM565 
LM741 
LM 1310 
LM 1800 


1771-B01 
3242 
AY5-1013 
8T26 
8T28 
8T97 


24.95 
.95 


8T98 LM1889 


TRANSISTORS 


2N2222 10/1.00 100/8.99 
2N3904 10/1.00 100/8.99 
2N3906 10/1.00 bo e 
2N3055 .79 106.99 


IC SOCKETS 


8 pin WW 
14 pin WW 
16pin WW 
18pin WW 
20 pin WW 
22 pin WW 
24 pin ST 24 pin WW 
28 pin ST : 28 pin WW 
40pin ST 10/1.2 40 in WW 1.99 
ST = SOLDERTAIL WW = WIREWRAP 


74123 
74151 
74153 
74154 
74156 
74157 
74161 
74163 
74164 
74173 
74174 
74175 
74176 
74192 
74193 
74196 


8ріп5Т 10/1.29 
14 рт ST 
16 ріп 5Т 

18 ріп 5Т 

20ріп 5Т 

22 ріп 5Т 


7805Т 
7812Т 
7815Т 
7824Т 
7805K 
7812K 
78L05 
78L12 
78115 


7905Т 
7912Т 
7915Т 
7924Т 
7905К 
7912К 
79.05 
79112 
79115 


LEDS 


Jumbo Red 10/1.00 
Jumbo Green 6/1.00 
Jumbo Yellow 6/1.00 
5082-7760 .43'CC .79 
МАМ74 ЗСС 4 


74121 .34 MAN72 .3'CA 


4K STATIC 


RAM SPECIAL 
MOTOROLA 
PART ИМСМБбі.41С-20 
REPLACEMENT FOR 

ТМ54044-20 4096x 1 
THESE ARE CERAMIC 200ns 


LOW POWER RAMS IN A STANDARD 
18 PIN DIP. 


VERY LIMITED SUPPLY. THEY WON'T 
LAST LONG AT THiS PRICE. 


75 745571 7. 299, 1615995 


LM301v 
LM308v 
LM309K 
LM311v 
LM317t 


LM 1488 
LM1489 


74500 SERIES 


745124 3.95 745288 
745174 1.49 745387 
745188 4.75 745471 
745195 1.95 745472 
745240 2. 
745260 1. 
745287 4. 


LM3900 
75451v 
29 MC1330v 1.89 
MC 1350v 1.29 
3 MC1358 1.79 


SWITCHES 


4 position ‚99 
5 position 1.02 
195 6 position 1.06 
š 7 position 1.09 
8 position 1.14 


LM555v .39 LM1458v 


TsTO-220 Y =ë pin 
JDR MICRODEVICES, INC. 
1101 South Winchester Blvd. 
San Jose, California 95128 
800-538-5000 408-247-4852 


TERMS: Include $2.00 for shipping. $10.00 minimum order. 
Send SASE for complete catalog. Bay Area Residents add 
642% sales tax Calil. Residents add 6% salas tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without notice. 
Foreign orders add sull. postage. 


Circle 209 on Inquiry card. 
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(<І>2ЕРІ ЕТТЕР) 


Is For 
SuperBrain® People! 
Now, owners and operators of Intertec 


SuperBrain computers around the world 
have a special newsletter to call their own! 


Superletter is packed with important 
technical news, accessory ideas, and 


CP/M software designs for the SuperBrain. 
Regularfeatures include Technical Corner, 
О &A Forum, Intertec Factory News, Guest 
Interview, and Super Classifieds. 


For subscription info and adrates,contact: 


SUPXERLETTER 


Abrams Creative Services 
P.O. Box 3121 
Beverly Hills, CA 902 12 
(213) 277-2410 


Circle 3 on inquiry card. 


INVENTORY CONTROL SYSTEM 
WITH PARTS EXPLOSION FOR 
FINISHED GOODS ANO ASSEMBLIES 
Parts requirements forecasting & Pull Sheets 
Reorder Reports 
Economic Order Quantities 
5000 Items per 8” disk 
AVAILABLE FOR CROMEMCD, СР/М?, 
AND OASIS OPERATING SYSTEMS 


Hardware requirements; 54k RAM, 
132 Column printer. 

Manual and 8” floppy disk 

Multi-level explosion version 

Job Costing 


Accounts Receivable, Accounts Payable, 
Drder Entry, General Ledger, Payroll and 
Mailing List programs also available. 


FEITH SOFTWARE, INC. 
204 MARVIN 80. 
ELKINS PARK, PA. 19117 
(215) 782-82 40 


Circle 162 on inquiry card. 


я 


чк, VRRP. DY Wu ЫР 


DIGITAL 
RF-LINK 


AAD POST МОХ CHAT AT APATIO: 


This digital RF transmitter arz 


rate lligerme to төсе, avpliarces, 


петля stscions, peripherals and 


ri toys without алу wires, cabics, 
physical attachments. 


а USABLE WITH ANY CUM UTEA э SEMIAL 1.ЧТГЯРСЕ { 85212 } 
* SMALL SIZE, пи POAR < «ЕЯ № WOET BATTERY 
е COMPLETOLY DCR ТЕ) e EASY TO BUILD € APPLICATIC: КЛЕЯ 


"oup oU di. мі i i r, 
{ dn ) receiver links your computer's 


Roever алі Tronc ttgr ... таттаран" ч ‚ $ 24.95 
feoeaver lw/ UART] = Twana сы orewereapeaeerr $ 47.95 
Taari ver only РЕТТІТҮГТІТІГІГІНІЛ 

Receiver dw/ LAKTI р 

Transmitter only 


MAIL YOUR ORDER Ки}! ICY THE DIGI-LINK |! 


Kits Ontan РСВ, OPOS, 

кейі. ШЫНЫ бана E/Z ASSOCIATES 
ant apolication notes. $589 STARCWEST DR 

СА repccionts hi 6,5* tix. SAN JOR. СА 95123 

Check or memey -order only. {408} 578 8035 


Circle 141 on inquiry card. 


TWX-LINK 


TWX-LINK is a complete software 
package which interfaces your micro- 
computer to the Western Union TWX 
network. 


Using an FCC approved direct connect 

modem, TWX-LINK allows your com- 
uter to act as a TWX terminal for 
oth incoming and outgoing messages. 


TWX-LINK constantly monitors your 
TWX line. Incoming messages are 
automatically received, acknowledg- 
ed, and written to disk storage. 


TWX, TELEX, MAILGRAMS, AND 
TELEGRAMS can all be created, 
edited, and sent from your computer 
by using TWX-LINK. 


Call, write, or TWX for more info: 
CAWTHON SCIENTIFIC GROUP 
24224 Michigan Avenue 
Dearborn, Michigan 48124 
PH: (313) 565-4000 
TWX: 810-221-1265 


Circle 63 on inquiry card. 


MAXI MICRO 


MAGNOLIA 
MICROSYSTEMS 


2812 Thorndyke W. + Seattle, WA 98199 
(206) 285-7266 (800) 426-2841 


CP/M ts a trademark of Digital Research 


Circle 226 on inquiry card. 


APPLE OWNERS! 


Combine your APPLE computer with 
our high speed dual channel AID and 
controller boards to create your own: 


DIGITAL STORAGE SCOPE 


s Sample rate DC to 3.5 Mhz. 
e 1024 Sample Buffer Memory 
„ Pretrigger Viewing 

s Dual or Single Channel Trace 
a Trigger either channel 

• Programmable Scale Select 


All trace parameters are entered 
through keyboard to the onboard 
software included in PROM. High 
resolution graphics used to display 
waveforms. 


Price for twoboard system $495. 
California residents add 696 salestax. 


RC ELECTRONICS, INC. 
7265 Tuolumne 
Goleta, California 93117 
(805) 968-6614 


Circle 346 on inquiry card. 


THE COMPUTER OF THE FUTURE 
Bigger than 8-bit, smaller than 32-bit; IEEE 
696/5-100 compatibility and RS-232 1/0. 
Next Year —the computer of the future with 
user software will be here at $20,000. 
TODAY we can offer you the NUCLEUS of 
TOMORROW's computer for only — 


$2995 


A package of IEEE standard boards AND 
the latest 16-bit software — O.S. and PASCAL 
e DUAL CPUs— 8085 for current programs 

— 8088 for 16-bit software 


— without changing hardware 
e ФАК byte fast. reliable RAM 
e DMA Disk Controller 
e Support board — clock. RS-232 port, etc. 
ACT NOW — LIMITED QUANTITIES 
AVAILABLE AT $2,995 PRICE 


CALL or WRITE NOW FOR FULL DETAILS 
(213) 454-2100 


SYSTEM INTERFACE CONSULTANTS. INC. 
17440 Revello, Pacific Palisades, CA 90272 


computer systems _—⁄ | established 1969 


Circle 395 on inquiry card. 


ТІ 820 KSR PACKAGE 


OPTIONS ` 


BRAND NEW IN BOX WITH 112 PAGE MANUAL 


Large OEM overstock results in & limited quantity offer of this super 
reliable, feature packed terminal al a below wholesale price, 


FULL (TI item #101} OPTION "PACKAGE" Device forms control, 
compressed & expanded print, 18 key numeric pad, full ASCII. Wecount 
more than 100 user selectable options & leatures This virtually assuras 
compatibility wiih your application 


PARTIAL LIST OF FEATURES 


PRINTER: 150 CPS; 9X7 dot matrix; 128 ASCII characters including 
conttot chars (great tor debug). forms control, dowble-width and 
normal. compressed and standard prts (4 styles) їо 218 chars /ling; 
bidirectional; 1280 char bufler, V А H tabs; 27-15 tractor feed; 6 & 8 
tnes per inch; sgl/dbi spacing, last char. visibility: skip parf.; auto. CR- 
LF; programmable new-line response 


KEYBOARD: Ful! ASCII: 18 kay пит. pad; prog CR and ENTER keys: 
control pane! with numeric display; auto repeat, N-key rollover; puli-out 
Operator's reference cards, deep dish kays 


GENERAL: Full blown RS-232: 110-9600 baud; EIA А ОСЗ/ОС1 busy; 
Вен 103. 113, 202 А 212A modes; loca/standby/off-fine modes; поп» 
yolatiia option/torms/21 char, prog. answerback memory; parity select; 
6° EJA cable: FOX/HDX/HDX w/reverse channel 


PRICING: List price for this configuration Is $2420. Our price.brandnew 
in original box, gusranteed working to full specifications, $1737 РОВ 
Morris Prains, NJ. COD and credit cards on approval. NJ add 38103 tax. 
Call or write for tull specificahons 


ELECTROVALUE INDUSTRIAL P 

PO BOX 157-8 Phone reservation sand 
MORAL PLAINS. NJ 07850 ( quastians arg welcome 
СЕЕ ЕСЕРГЕ E 201/267-1117 


bà TRS-80 MODEL | & Ш 
SPEECH & SOUND 


CESIOMV SOLAD; 2$ 3 Computer controlled, complex sou! 
Generator capable of threc tone music as ые]! as 
special sound effects. Threc tene generators onerote 
with а "shite" noise source and programie volume 
control гж generator to create à wealth of жаты 
effects. Al] control functions are latched, allowing 
the СБ board to operate while the prega continuas, 
permitting continuous sound proguction during program 
смес нуп. 

The CS toard ces as а kit or аз єп asserbdled 
FC board. 16 needs only 5VTX at 200m, a forry 
connector cable and л speaker, ТА the doublé cable, 
tea uflits may bo Operated simu} taneously. 


KIT --$49/ two for $85 


ASSEMBLED --$58/ two for $98 


CUSHOM ӨРЕСІ SY VHISISIR 15 m phonete baged speech 
«ты цаг ehich con wrerate high duality, inflected 
human Lite Speech of unlimited vocabulary. Forty six 
ріютеген allow the creation Of rost y english матб 
as sell э5гайу son-english words. Tho wit comes 
fully assewbled and tested and needs only a forty 
спилестох cable and a speaker. 


С58 --$178 
CABLE ; ribbon cable with PC edge ажутсгогв, plugs 
into ож». port of CPU or БУТ. .-420 


double cable --525 
SVDC REGULATED POWER SUPPLY рдү mewbled, 
Lida, The ‹ --$25 
= ustom $2 smog ) handling 
= ($3 for canada) 
eripherals BON, 
Box H7$9 сы ” Alory Obr 
Waw. Muak himi Ujo 4-6 cocks for delivery 


е тїй} а) TERN 


Circle 108 on inquiry card. 


i OPTO-ISOLATED PARALLEL INPUT APPLE II TAPE 
TRS-80 GAME PADDLES PROTOTYPING INTERFACE 
& SOUND BOARD FOR APPLE II 
SERIALI/O FOR TRS-80 HOBBY/CARD 
ө Can input into basic There are В inputs that Part No. 7907 
e Can use LLIST and can be driven from $21.95 


TTL logic or any 5 volt 
source. The circuit 
board can be plugged 
into any of the B sockets 
! of your Apple Il. It has 
a 16 pin socket for 
standard dip ribbon 
cable connection. 
Board only $15.65 

Part No. 120, with parts $69.95. Part Мо.120А. 


LPRINT to output, or 
Output continuously e 
RS-232 compatible e 
Can be used with or 
without the expansion 
| bus e Onboard switch 
selectable baud rates 
of 110. 150, 300, 600, 
1200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or 2 stop bits. D.TA. 
line ә Requires +5, 
-12 МОС e Board only 
$19.95 Part No. B010, 
with parts $76.69 Part 
No. 801 ОА, assembled 
$98.25 Part No. BO10 
C. No connectors pro- 
vided, see below. 


RS-232/20mA 
INTERFACE 


This board has two 
passive, opto-iscla- | 
ted circuits. Cine con- 
verts RS-232 to 
2ОтА, the other con- 
vērts 2ОтА to RS- 
292. All connections 
gn ta a 10 pin edge 
connector Requires 
+12 and -12 volts. 
Board only $9.95, 
part по. 7901, with 
parts $14.95 Part 
Мо. 79014A. 


T.V. INTERFACE 


а Converts a low cost 
tape recorder to a 
digital recorder e Works 
up ta 1200 baud е Dig- 
ital in and out are TTL- 
serial е Output of 
board connects ta mic. 
in of recorder ® Ear- 
phone of recorder соп- 
nects to input on board 
e No coils е Requires 
М volts, low power 
drain е Board only 
$7.60 Part No. 111, 
with parts $29 95Part 
Na. 1114 


Includes: 2 game pad- 
dies, interface, soft- 
ware, speaker, power 
supply. full documen- 
tation including: sche- 
matics, theory of 
орегабіоп, and user 
guide; plus 2 games on 
Cassette, Pong and 
Starship War $157.29 
Complete Part No. 
7922C 


SUPER MODEM 
. “НЕГІ” Originate, AS-232 and 
20 mA compatable, Ful 
duplex, and haif duplex, 
direct connect or a- 
coustic coupled, оп 
board power bcr 
mer detect light, ОВ25 plug, ЗОО BALD, Type 
103 compatable frequencies. Bare board Part 
No. 20DO $21.89, Kit Part Мо. 8000А$133.80 


PARALLEL 
RS-232/TTL 
INTERFACE INTERFACE 


€ Converts videa to 
AM modulated HF, 
Channels 2 or 3. So 


„чүк ты powerful almost no — “ше 
rer n e n nnd tuning is required. On — «США 
i board regulated power : 
@ Converts serial to : 
parallel and paraliel to Ë ® Programs 2708's address relocation of esch supply makes this ex- В емер (5 Ш toi 224 
serial @ Low cost оп Í 4K of memory toany4K boundary € Power on tremely stable. Hated 530 te TTL @ Two ee. 
board baud rate gener- | jump and reset jump option for "tuenkey' Ñ very highly in Doctor Р by 


parate circuits € Re- 
quires -12 and +12 
valts @ All connections 
go to a 10 pin edge 


Dobbs’ Journal. Recom- 
mended by Apple @ 
Power required is 12 
volts АС С.Т, ог +5 


systems and computers without a front panel 
@ Program saver software п 1 2708 EPROM 
$25. Bare board $45.58 including custom coil, 
board with parts but no EPROMS $184.88. 


ator 9 110 to 19.2K € 
Low power drain +5 
volts and -12 volts 
required ® TTL com- 


| À volts OC @ Board onl connector, kit $9.95 Part 
б. -— ama # фу e: $819 part No. 107, Ñ No.232A 1OPinedgecon- 
16 lines, 64 columns * шге ` Sa 1 м E with parts $18.85 Part W nector $3.00 part No. 
Upper апа Tas case Кет Din. вий ajar APPLE ТІ Мо. 107А 10P. 
“5х7 dot matrix * Se- 04 ме 
гара зе in and ue sikarka ней м SERIAL 1/0 5-100 BUS ACTIVE TERMINATOR 
m para e # pin gold plated edge Í| INTERFACE Г -— | 


emm Т 


keyboard input * On 
board baud rate 
generator 75, 110, 
150. 300, 600. & 
1200 jumper select- 
able = Memory 1024 
characters (7-21L02) 
• Video processor chip 
SFF96384 Бу Necu- 
lonic е Control char 
acters (СВ, Е ~, =, 
"|, non destructive 
cursor, CS, home, CL 
s White characters on 
black background or 
vice-versa • With the 
addition of а key- 
board, video monitor 
or TV set with TV 


connector € Board only 
$11.95 Part No. 101, 
with parts 542.89 Part 
No. 1014, 44 pin edge 
connector $4.00 Part 


Baud rate is continuously adjustable from O 
to 30,000 e Piugs into any peripheral 
connector ө Lowcurrent drain. RS-232 input 
and output ө Оп boardswitch selectable 5 to 
B data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE e Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer e Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. e Also 
watches DTR e Board only $14.95 Part No. 
2, with parts $51.25 Part No. СА, assembled 
$62.95 Part No. 2C 


Board only $18.15 Part No. 900, with parts 
$29.89 Part No. 900A. 


RS-232/TTY 
INTERFACE 


Four Serial 1/0 RAS-232 
ports. S-100 Bus, Soft- 
ware or jumper selectable 
baud rate (110, 300, 600, 
1200, 2400, 4800, 9600, 


e Type 103 € Fullor half 


interface (part по. ÑW duplex € Works up to PARALLEL 19.2K),0n board Xtalbaud гағг Wa £02 
107A] and power № ЗОО baud € Originate A š: 

supply this is : қуа or Answer ® Serial ТЕТЕ TRIAC OUTPUT xg таман a This board has two 
plete stand alone | input and output € con- BOARD FOR Parity ar no parity (odd or № active circuits, one con- 
terminal * also S-100 @ nect B 0 speaker and APPLE Il even] switch selectable, 1 M vertsRS-232to20mA, 


compatible * requires 
+16. & —16 VDC at 
100mA, and BVDC at 


crystal mic. directly to 
board € Requires +5 
volts € Board only $7.60 


or 2 stop bits, 5 to 8 
bits/character. Boardonly 
$35.19 Part No. 7908. 


the other converts 2O 
mA to Н5-232. Re- 
quires +12 and -12 


This board has 8 triacs capable of switching 

110 volt 6 amp loads (560 watts per channel) ar a 
1A. Part No. 1000A [f Part No. 109.withparts № total of 5280 watts. Board only $15.85 Part No. № with parts (kit) $199.95, Ë volts. $9.95 Part No. 
$296.45 kit. B $29.95 Part No. 109A. 210, with parts $1 19.95 Part No. 270A Part No. 790BA. БОСА Kit. 


: Send for FREE Catalog...a big self addressed envelope with 80€ postage gets it fastest! 
To Order: Mention part no., description, and price. In USA shipping paid by us for orders accompanied by check or money 


order. We accept C.O.D. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
em по, shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 159/o for air mail postage 
. and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 


| ORDER LINE: (408) 226-4064 


ELECTRONIC SYSTEMS. n:s. 0.802128 san Jose, CA USA 95151 
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SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN? 438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
5474514 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN74BRON 
SN7481N 
SN7482N 
SN7483N 
SN7485N 
5м7486м 
SN7489N 
SN7490N 
SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74 107N 
SN74109N 
SN74116N 
SN74121N 
'SN74122N 


CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD40 11 
CD4012 
CD4013 
С04014 
CD4015 
CD4016 
CD4017 
CD4018 
CO4019 
С04020 
С04021 
С04022 
С04023 
С04024 
CD4025 
С04027 
CD4028 
CD4029 
С04030 
CD4031 
CD4032 
C4034 
CD4035 
С04037 
CD4040 
CD4041 
CD4042 
CD4043 
С04044 
CD4046 
С04047 
CD404B 
CD4049 
CD4050 
CD4051 
С04052 
CD4053 
CD4055 
CD4056 
С04059 
С04060 
CD4066 
CD4068 
CO4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
CD4077 
С04078 
С04081 
CD4082 
CD4085 
CD40Bg 


STORE #1: 


. STORE #2: &74 El famine Rial, Tumin. СА E2860 
STORE ил: 542 W. Tumble Road. San Јове. СА 95171 a МОН 648-7010 


7400 


SN74123N 

I" SN74125N 
22 SN74126N 
22 SN74128N 
.22 SN74132N 
23 SN74136N 
23 SN74138N 
23 SN74141N 
26 5М741428 
23 SN74143N 
22 SN74144N 
-29 SN74145N 
-28 SN74147N 
39 SN7414BN 
59 SN74150N 
29 SN74151N 
.29 54741524 
22 SN74153N 
35 SN74154N 
29 SN74155N 
29 SN74156N 
29 SN74157N 
.29 SN74158N 
29 SN74160N 
45 SN74161N 
23 SN74162N 
28 SN74163N 
29 SN74164N 
29 SN? 4165N 
28 SN74166N 
24 SN74167N 
79 SN74170N 
57 SN74172N 
79 SN74173N 
79 SN74174N 
79 SN74175N 
79 SN74176N 
59 SN74177N 
79 SN74179N 
23 SN74180N 
23 SN74181N 
23 SN74182N 
23 SN74184N 
.29 5М74185М 
23 SN74186N 
39 SN74\88N 
34 SN74190N 
38 5М74191М 
36 SN74192N 
.38 SN74193N 
36 5М74194М 
4,60 SN74195N 
59 SN74196N 
1,10 SN74197N 
130 SN74198N 
55 SN74199N 
65 5N74221N 
.39 54742514 
175 SN74273N 
39 SN74279N 
65 SN74263N 
52 SN74284N 
49 SN74285N 
T2 SN74290N 
65 5N74298N 
22 SN74365N 
3.10 SN74366N 
.99 SN74367N 
32 SN74368N 
53 SN74390N 
195 SN74393N 
= SN74490N 


CMOS 


CD4093 

3 CD4094 
35 CD4098 
139 С04099 


‚29 MC 14408 
1.39 MC 14409 
49 MC14410 
49 МС14412 
35 MC14415 
.29 МС14 419 
43 CD4501 
1.39 CD4502 
1.35 CD4503 


59 CD4505 
119 CD4506 
93 (С04507 
ag CD4508 
1.19 CD4510 
1.19 CD4511 
115 (С04512 
38 CD4515 
79 CD4516 
38 CD4518 
‚65 CD4520 
-85 CD4555 
124 (С04556 
45 CD4566 
3.25 ?4C00 
215 174С02 
3.25 ?аСО4 
95 74COB 
195 74С10 
129 т4С144 
125 74820 
95  74C30 
B5  ?4C32 
B5 74042 
1.75 74CAB 
125 74C73 
98 74C74 
B9 74С85 
69 74С89 
1.10 74C90 
1.10 74093 
1,10 74С95 
3.95 74С107 


2.95 74C15! 
9.95 74C154 
1.38 74C157 


275 74С160 
35 740161 
44 74С163 
as 74С164 
33 74C173 
35 ?4С1?4 
38 74С175 
129 740192 
33 74C193 
35 74C195 
-35 746922 
35 74C923 
1.05 MMBOCSS 
293 MMBOCS7? 


RETAIL STORES OPEN MON-SAT 


74(500М 


.741501М 


741502М 
74L803N 
741504М 
741505М 
74LSO8N 
741509М 
74L SION 
741511М 
7ALS12N 
TALS!3N 
741 514№ 
7415153 
741520 
74LS21N 
741522М 
74LS26N 
74LS27N 
741.528М 
74LS30N 
741,532М 
TALS37N 
741538М 
74LS40N 
74(542М 
74LS47N 
74LS46N 
74LS51N 
74LS54N 
74L855N 
74LS73N 
74L574N 
74LS75N 
74LS76N 
741578М 
74L8B3AN 
74LS85N 
74LS86N 
74LSSON 
74LS92N 
741593М 
741595М 
74LS96N 
7415107М 
7T4LS109N 
74LS112N 
7415113М 
74LS114N 
74LS122N 
74L5123N 
7415124М 
74L S125N 
74L5126N 
741 5132М 
7415136М 
7445138М 
74LS139N 
74LS145N 
74LS148N 
74L5151N 
74LS153N 
74L5154N 
74LS155N 
74L5156N 
74LS15?N 
7415158М 
7415160М 
7415161М 
74LS162N 
74LS163N 


28 
28 
28 
ag 
28 
39 


m 
- 
шш 


741.500 


74LS164N 
74LS165N 
74LS166N 
74LS168N 
74LS!69N 
74LS170N 
7ALS173N 
T4LSI74N 
TALS175N 
74LS 1B1N 
74L5190N 
7415191М 
7415182М 
74(5193М 
7415194 
74(5185М 
74LS196N 
74L5197N 
7415221М 
74LS240N 
74L8241N 
74L5242N 
7415243М 
7415244М 
7415245М 
74LS247N 
74LS248N 
7415249М 
74LS251N 
741,5253М 
74(5257М 
74LS258N 
74182594 
74LS260N 
74LS261N 
74LS266N 
74LS2723N 
74LS275N 
74L5279N 
74LS283N 
7415290М 
74LS293N 
74LS295N 
74LS298N 
74LS324N 
74LS347N 
7415348М 
74L8352N 
74L5353N 
74LS363N 
7415365М 
74LS366N 
74LS367N 
74LS368N 
74L5373N 
74L5374N 
7415375М 
74LS377N 
74L5385N 
74LS386N 
7415390М 
74LS393N 
74LS395N 
74LS399N 
741,5424М 
74LS668N 
74LS670N 
81LS95N 

B1LS95N 

B1LS97N 

81L598N 


1.19 
84 
248 
1.89 
1.89 
199 
89 
99 
99 
2.20 


2.75 

59 
1.95 
1.95 

65 
195 
1.95 
170 
245 
2.95 
135 
229 
1.99 
1.99 
199 
1.99 


LINEAR 


7BHOS 5.95 
78M06 149 
78M G. 149 
LM105H 99 
LM 108AH 2.95 
LM300H 79 
LM301CN/H 35 
LM304H 98 
LM305H 89 
LM306H 325 
LM3O7CN/H .29 
LM308CN/H 98 
LM309K 149 
LM310CN 1.25 
LM3!1D/CN/H 98 
LM312H 1.75 
LM317T 275 
LM31BCN/H 1.49 
LM319N/H 1 25 
LM320K-XX* 149 
(М320Т-ХХ"7 125 
LM320H-XX* 125 
LM323K 4.95 
LM324N 125 
LM339N 95 
1MJ340K-XX- 149 
LM34QT-XX* 125 
LM340H-XX* 125 
LM344H 1.95 
LM34BN 185 
LM358CN 98 
LM360N 1 49 
LM372N 195 
LM376N 375 
LM377N 375 
LM380CN/N 125 
LM3B N 179 
LM383T 195 
LM386N 1.44 
LM387N 1 49 
LM390N 1.95 
NE531V/T 3.75 
МЕ555У 38 
МЕ556М 98 
МЕ561Т 19.95 
МЕ562Б 795 
NE565N/H 1.25 
NE566H/V 175 
NES67V/H 150 
МЕ592М 2.75 
(м?о2н 299 
LM709N/H 29 
LM710N/H 98 
LM7 11N/H 39 
LM715N 195 
LM723N/H .75 
LM733N/H 98 
LM739N 115 
LM? 41CN/H 23 
LM741CN-14 19 
LM747N/H м 
арн S 
LMTEQUN 295 
LM13*ON 190 


LM1414N 
LM1458CN/N 
МС3488М 
MC1489N 
LM!4986N 
1. M1556N 
L M1800N 
LM1820N 
LM3850N 
(М1889М 
LM2'11N 
LM2900N 
LM2901N 
LM2917N 
CA3013T 
CA30181 
CA3021T 
CA3023T 
CA3035T 
САЗ039Т 
CA3046T 
LM3053N 
CA3059N 
САЗОБОМ 
САЗ062М 
1М3065М 
САЗОВОМ 
CA3081N 
CA3082N 
CA3083N 
CA3086N 
CA3089N 
CA3096N 
CA3097N 
СА2130Т 
CA3140T 
CA3146N 
САЗ1 БОТ 
CA3190N 
CA3401N 
MC3423N 
MC3450N 
SG3524N 
CA3600N 
LM3900N 
LM3905N 
LM3909N 
ВС4131М 
RCA136N 
RC415'N 
RC4194 
НС4195 
ULN2001 
ULN2003 
5М75450М 
SN75451N 
SN75452N 
SN75453N 
SN75454N 
SN75491N 
5М75492М 
SN75493N 
SN7549¿IN 


1.90 
49 
149 
1.44 
89 
1.50 
.79 
95 
95 
395 
1,75 


1310 "ü" E. Edinger, бога дов СА 92705 Showrmome, Наші, Warehouse 


492 BYTE May 1981 


Specializing in. бүгін ті 


@ Apple? I 
Apples А 


NON-LINEAR SYSTEMS, INC. tb 


TOUCH@TEST 20 


Beg rotra of coe! 


жағу etch еси Алг Intal X-10 System 17955 Dess ll 
merima 9319.95 1 


Chaceat Models - The TECH 310 nas ай above 
Телеу 7 Һас 29 ranges pus 0259. Vac 
ne (on асоғагу 

The TECH 300 has а 0 SSu Vdc accuracy and an 
Wie anve kalues bul айан іг Суад m 
caet y һілсіюл o the 10 amnpgunemrantyes 


TECH 300 Оюна Moihimete: 5110 
TECH 30 Digtal Multimeter $140 
TECH 330 Digilal Multimeter 5189 


® Apple ІІІ Option A Apple ІІ 96K, 
Information Analyst! Package. 
127 BAW Montor.. аа 53995.00 


NEW APPLE 


€ "APPLE ҒАН - Cones Verma problems fram evercrowded 


VISTA 


1 CRMEASTRIKE - Apple Il verson at Stat Raes ton 


Atari оп disk $3495 
2 RIA Steck MarkalAmiys :—Hi-Res Trend Lies elc $10995 
3 ми . $28.95 


“Е-Е СОНМТІМЕНТДІ. SPECIALTIES 
Model LM-3 40-сһаппе! Logic Monitor 58500 


Model LM-1 Loge Montor 6000 
Model LM-2 Logic Мото 14700 
МАХ-00 100 MHz Portable Frequency Counter 
14900 
Bibel LL Dore Loge Prane 5000 
Waip 1-7 Ener, їп Arie 2800 
Бейі 10-0 rug Goer Longe Әт» 7700 
Ени ПРИ at PIE ВЫ 2195 


BaH IP] Iir Fogaa М ñ eps. 220/230 


Proto Clips 
ма Б. Ё k TL 
vane v ЕЕ ji ЖҮЗ 


kI Per Сла F Г Led Б 


Ра тада гаса 54 09 
PR 102 oe La uar or 60 
PROF HT BL cde 14800 
РВ robes 


та. 4debmcu ызы кыйы FT MeF 
ce Lehren ДР Ьай. ч” қарым 
қыт! ace’ М TAEPA Q oz 
вень i Ый Е Elie нетін 
eed riaren commete Гг "үт ei 


а Compislaly independant тузет, nol (ELE КЫПЫН — АСР PRICE ENCLOSURE 

ARN proees so conkoliet ауз алына ee ee 64900 WA 
e Desgned гаре easily interlaced 10 most 1 г "m 

popular microprocessors % ¿= - ^ m" и два з 2 


в 256 possibie addressable expressions 

a Male. female, aod children's voces 

© Natural infiachon andemphasiso! пута! 
speech 

а Adcresmas 128k 0 ROM disectty 

€ Coinmuncates with Halic of clocked 
dynamic ROMs 

e TTL competible 

@ MICROSUS™ сотраные 


Texas INSTRUMENTS 


INE DOR FPDIHATILD 


99/4 PERSONAL COMPUTER 


Бирагю Color, Music, Sound’ Graphics — 
$ а Роже Exlendad Basic — AR Bain, 
Now! Special T.V. 

Adapter lets you use 
your existing T.V. set 
as acomputer display. 


$499.00 


Console only 


Р.О. Box 17329 Irvine. Calif. 92713 — 


DIGITALKER™ DT1000. Sai ! contained 
board that - with just a speaker and а 
power supply - can ratte off any deaired 


combinetion of 144 wort. $ 4 85.00 


DIGITALKER™ D T1050.Chipset!orbuliding 
Digitatker Into your own evaluation design. 


$95.00 


16 Ch Analog Input 24935 — Communications C 
E E С K MT А [М 2 Ch A alog Output 16406 — BusnessboliwarePkg 62500 Romotus + 16900 
ois " 13-Key Keypad 11935 Corus 10 Megabyte Drwg Supertalker 27900 
Digital Multimeters Vis Cal 12590 462500  Cashei 25006 
МОИХ ТЫН in AND DROID d = ag a 


Gorrie Z $3995 % 


se Apple ili Option C: Same ав 


¥G-201 Vinyl Carrying Case $10 d 1 
06,202 Deluxe Compng Case $24 e Apple ІІ Option 8 Same as туре Thermal Printer........ $4785.00 
T HV-211 High Voltage Prone $35 Option A Plus: Disk I Юг е To substitute 128K Аррге Ш for 
3 ЯР.221 AP Probe $35 Apple !.. |, в . S4395.00 96K Apple NL ,....... ons Add $350.00 
‘ae Cr.231 AC Current Clamp $42 — ааа 3 : 
ir" OL:241 Deluxe Test Lead Kit $10 
TL-242SpareTest Leads $6 


C 0 BI PUTER mactenes designed specifically forApole 51395 tøma! $ 500 
в € ^BIT 3 - New BO x 24 Vide Board for Apple Completely ө Mantan Hardware Music Board best yel ~ 
COMPARY Страте wm PASEN $32995 — 15 channels $55000 
ә "BAR WAND Немеп Packard НЕ05-3000 Bar Cade è Coninilier 1! Reysan К! 20% overall processing 
тм interlaced to Арре $19300 speed мстаѕ and Supports standard printers. Reduced 
APPLE э "SEC APPLE АЛ) - B Channel A/D intertacecamoletely disk handung АСЛ! ero checking 
| ает! and tested $9950 Impel manual Yendo tle expanded $14500 
e ‘APPLE FORTRAN 517500 ® Pascal Revision Kit Adds execute and 

40 C H A n A C T ER @ ` APPLE CRYPTEXT to data Pncryptionand cham: capabilibés to Pascal environment $6500 

secunty 544900 9 Mountain Hardware Expansion chasus 8 more 51015 

м В m lg ӛрре Hardwate o software seti Lee: 
TYPE-AHEAD BUFFER 222 зде ees eee К мек 795 ды cove says "I 
, adds 00 
MODEL 150 dives сайып! ard cable 5145000 ези Turne 80 x 24 Video Card 5 ж 
e -MICROMODEM’ - OC Hayes $31995 ynter $349 
в “OGISECTOR™ Converts «3060 input 10 Н-Йе5 e Amie Sileniype WithADole Inteligent Imertace 

rr „г — 
6 Cahilorrus Microproducts 0чу тини. $12495 

VisiCalc Keypada Numberic keypad with арасв, ж NEW 2-80 Сайса tor APPLE CPM 22 А M BASIC 
space ESC - and - keystor VisiCaic compali- 50 £32 500 
Billig з aa eas acre tea sauna s saeco: ФАН е SEC ECHO И Speech Syntnenzer 1243 95 


NEW APPLE SOFTWARE 


4 “Balt Mama” - Н-Бес sulaton of Western Сун 


A. ATARI воо & 400 


Personal Computer System 


ATARI 800 $825.00 
ATARI 400 $449.00 


ATARI BOO Includes: Computer Console, BASIC Lang. Cartridge, BASIC 
Language Programming Manual 800 Operator's Manual w/Notebook, 
16 К РАМ Module, Power Supply, TV Switch Box. 


А” F a ! Lu [int е System Гази Promis Зови 3500 
т 4 " r Fa Кыт 5990) 1/5 History 2501 Base Cecticity 3500 
SEMICON ылай = 49900 5 Сонет 3500 Base Меса 3500 
Á š "> кА а А АА Tpg- serie 6900 — Supervsory АИ 3500 Save Бате sad тыга Cousens: 
SPEAK Yz i г алай eee Vra d. меді Ар 3500 бобе to BASIC Prayamenng 1800 
k —— бла „к= кышт ee "шын, 2800 Вәѕ« Sociology 3500 BASIC Game Programs 1900 
\ | гы Ы ҹа 5500 = Courseling Proceaues 3500 А-а iras 
lori un hos oe ofAccauntng 3500 км MtomyM o3 je 11000 
Ë ТЕП yscs 3500 15k RAM Метегу Module #2500 
Speech Synthesis System ы 4200 бег! Ciassics (67450) 3500 una 
Тан тар geen per тылған =o Gina "= 4200  Busress Communications 3500 Blaa Dishettes 
per alice ri Rien miae! ыс, = mee Le 5500 мс Psychokny 3500 . QiskFéeManage ya 
MTM кастаға атақ каналы, er ñm!" 4200 Enecuve Wetng 1500 Аслам Lasten 
Tied scmect AU Uii as vars жетіл Ow 5500 Auto Mechancs 3500 Dewerg Connese. Par 18.00 
: те imp ik; 5500 PrecoOks ot Есозут«5 3500 = Padcie Солдан Pa 5800 


SINGLE BOARD COMPUTER SELECTION GUIDE 


I 48K 


І Plus $12 50 


DISK SYSTEM SPECIAL 


DIGITAL 

MULTIMETER Apple I| Plus w/48K Supermod Video Modulator 

fedus ишле Disk Il w/Controller Integer Based ROM Сага. 

слов m— ACP PRICE $1995.00 

тыйылуу 10 рге Hi-Speed бесігі #0 $18900 0505 Dia-Sector $34300 — Inteaer ROM Carti 518900 
өсір 20 бесит aed Сепо Printer 1/0 vegan Арре Graphucs Tablet 67500 Proto Cad 2195 
Ча (anges aman? Applesott | Firmware #89800 OC Hayes Modem |І 34995 МА R Modgutator 2995 
=== Aprie Cioch 28400 Dai Санаев Dos 37] 59500 Cassette...... 54.95 


45900 16% Upgrade Ku 5495 


Intro] X-10 Controller 76935 Pascal Lang System 45000 Desktop Plan 9800 
All Music Synthesizer 25095 Parallel Printer Card 16500 B Fuppy Controles 35000 


ані 18900 Heunstes Speechlab 17900 


ze 


= 


Option A Plus: Disk fl for Appia ПІ, 


PRODUCTS 


e 00533 Ший Mas 27% арт soap n ance 


and Skeet Shooteg Same quiim 25 Nasir 52995 
5 “Appin Tax Parmer Package” $59.95 
6 "Em-DBf Tet KT ` 56495 
7 NEWT A pole 7-80 CP/M Sonware Call for Price 


EXPANSION CHASSIS 
Ba yb реча Ë ауы mn quies із” ұры 
Aapa Аас Блер Wi q тыуыр Ha Den 
авы 
Lore^wob (ла 


Айу ur Capris чч те 
қатыр esi ДД. = ұсы Agphy Пед стын aiiis er 
Tapa qa м раны ә haa pe^ É ¿Qapac 


5649.00 


үк Controles Paw 1800 


807% PR0CE380A АСР PAICE ENCLOSURE 
SC-SBC100 280 23900 ША 
AIM65 6502 37500 дда 4995 
oan, ia 1802 19900 in 


MATTEL 
вы 


INTELLIVISION 


AGP OW PRE РАКЕ 


$259.95 


GAME CANTRELES S78 эһ 


DRIVER'S LICENSE в OF MAJOR CREDIT CARD 


EQUIREO QN ALL CHECKS. MONEY ORDER 


Direct Order Lines: (714) 558-8813 ae nne CHECK WILL FACILITATE THE 


(800) 854-8230 or (B00) 854-8241 


SHIPMENT OF YOUR PDRCHASE. 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Quality Factory tested products only. 
2. Guaranteed Satisfaction 
Call For Special School Discounts 


1981 CATALOG NOW AVAILABLE 


Send $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 
MICROPROCESSORS 


ANCED 


COMPUTER 
PRODUCTS 


FLOPPY DISK 1/0 
- : 2800! 16 bit ro BMD $18900 STATIC RAMS 1771-01 88 Minton 24.95 
> The Vista V3OO Printer 28002 16 bi! to 64K 149 00 " "ҙа ate ae 
ZBO ..... ... Joc eL ODE 10.75 PLOR 45м FER 1781 Dual Floppy 29.95 
а 25 CPS D'mispeen ZE0A 1450 21,02 Done 407 
ө 51910 Drntimpact Е.812860! 16.95 БИ L EE 1791-01 Dual Floppy 3695 
9 136 pantabe сошли 2650 1895 21124 aa 18 uP 9765 Flonpy 49.95 
1470 ner ' " г | 
w DN Me GER CD1802 13.95 i камын 12 А/О CONVERTERS 
* 1000 mirc ietan time 8080A 850 һы? 8700 8 bit Binary 1350 
в 40 тус ve tres time BO0BOA-4^1Hz 1995 б 
E n5 8701 10 bit Binary 2200 
ъ= Wham sms (Ре! arms SALE 8065... ee er 1495 * 9% 87038 bt TŠ 1350 
e unita ctor істеу Km. 80081 1495 ө?» 9400 Volo Freg C 7 25 
9 96 мигать m 2901 990 Volt о Freq Conv 
ші ИВ в Standard 96 characier atem 2901A 1495 8750 3°: Dig! BCD 13.95 
y- D R ө Stodarüparabeti 452121, 2903 4-01 Svperstice 2995 140816 6 bit 395 
COM Da tie TMS 9900JL 4995 140818 8 bil 5.95 
e "vi. 50м, Pow $1 895° CP1500 3995 2125093425 {йїп | САСО! D to A 5.95 
RD ЇН 8" ЕГЕТЕ ыл 6502 1150 бэта Uh z k AHS DACOB . 995 
6502А 1695 214! Lom Рома dA баа 805 180% riga DAC 100 1585 
FLOPPY-DISK ENCLOSURES THE VISTA V-200 FOR EXIDY IM100 2995 | saus к ғ. TV CHIPS/SOUND | 
Рики Startru as Sra as $1159.00 | CERES X Y А\38500-1 6 Games B/W 495 
68008 20 MHz 1995 
AY38515 Cote С rt 295 
THE VISTA У-1000 FLOPPY DISK DRIVE SUBSYSTEM [MM mo twat uro RR m БВО2Р 1795 АҮЗВБОЗ-\ RoadraceGame 895 
0 байла Crees edi ring scm ETY кіл іс re tog and TL @ ВЫХ уе ам fom 4am 119960 ЯВ: а 1995 азе oaa Prat AY38606-1 Wipeout Game 950 
b mahea ard вси, xzzyrerkaa 37040 súnd Bw С the masi ор Var іне жі | 8755 4995 AIRE KI Pini AY38607-1 Shooting Galery 845 
Bench Wrrchecorr and Stiga Коду desk 2769, ard & ch mam tape u vty Ө Š trago WOOF ЫП us М А 8748 6995 4050 4K x 1 118 Panl AY38810 Sound Generator 1295 
fom 0 566 40 reypa @ кеті quality сабля with die cad front ters 9 radar el 6809 37.95 4060 4K a 1 (22 Pm SN76477TI SoundGeneralor 395 
мм UL za 0SHA sear А Бато Fr чт тагы тал VT K ып ot line кө ою | BOB 59 95 4096 ак « ! '16 Pim Мм5320/21 TV Synch Gen 395 
m ov terrai Жел e ғыз anre D Paie "таре "өг; 2104 AK „тия Pm . 
рыб м ит = к. = "m = МАЕ 2 мз, f; — Wan АО ADVANCED SUPPORT 4027 ака 116 Pony 1М1889 AF Modulator 395 
"ХЫН crei LCR wap тонни Ur amermtéy Pus skua aam: Catone SORRY In 195 ' MM57100 NSC Color TV j 
outing @ (къл pul cul іс өттү serve and rotor - SUMAS Doce тро 195 64K 20 $ ММ57104 Сіоскбеп 375 
BABET еке, 22. Sree с ДА EXPANDORAM 11 MEMORY KITS i ы ШЕ а 692 
БАЕТ ыт (2) веде зако ares (ісімді power эмгіуі cane) 91595 + E ^w wr tires Ж Uses Mic Ж MU AM95\9Universalintecupt 1895 WAVEFORM GEN 
4 ж tela rots? № Powe! К. =®1б\ С ` 
CABINET ven (2) datie 59кі мез (кір хет saxty k catia) $7295 te Prarie ate woe * Up to d Hirt Z-89 SUPPORT GHIPS 8038 Function Gen 3.95 
E pn 2BO-PIO 25 MHz 875 MC4024VCO 295 
Expanda 64 Kal (1116) Assem. & Tpsted Add $50 ZBOA-PIO 40 MH 1295 (М566УСО . 195 
а 1bK ABK 285СТО 25 MHz 875 ХА2206 Function Generator 5.25 
524800 ABK $435 00 5 
қ R ZBOA-CTC 40 MHz 12 95 
“! oy” DISK 32% 5269 00 Бак $505.00 | | 2800MA 25 MHz 2995 SHIFT REGISTERS 
Е | Е = | — 2800-0844 40 MHz 3695 
NOW SAVE ON $39.95 TRS-BO/APPLE $39.95 ME 70502 22и 3585 MM5056N Dual 256 295 
АБС MM5060N Dual 128 295 
MEMORY EXPANSION KITS Ш 7 4522 2510A Dual 300 195 
TRS 80 ADD-ON 4116's, 16K (200/250 ns.i 280.502 25 MH: 35 85 са анадан EH 
B pcs for $38.95 280-50/2 40 MHz 3351 40 x 9 FIFO 1795 
ONLY $299.00 wiinsituchions А jumpers t AM 8080/8085 SUPPORT DE eon 
2 DRIVE CABLE E FO emis д B7551/Owith Enom 6485 8408 10 Bii Sequencer 995 
LE... 28, = 2 ron 279,00 „г. ж Spec-a! 18580 Schemat 495 8202 Dyn RamConr 34 95 3347 595 
4 DRIVE CABLE... ..39,9 & É«nànseon Intedace Scneman : 495 ТТ детте n CTS DIPSWITCHES 
ж Expansion Iniertace Gonne to, а шия 525 пы гт с-а та С15206-2 175 CTS2057 175 
н 8216 Bus Dnver 275 
01707 300 № Eoman ange 59 CTS206-4 175 CTS2068 1.95 
A COMPLET CENTRONICS PRINTER Fo ore 295 ий 57 мо Comm Самак 8 152065 175 СТ52069 195 
- р mm (à 1+1 . Я 
DM ware Model 737 8226 Bus Driver 3.95 905031800 500 mat Corm Самое SS rs ют 
СОМРИТЕЯ а вагт complete prier urs сз ae сұ? и а” БО. [^ CONNECTORS (GOLD) | 
тем 1K KIT 148 00 * амр CONI 8238 Sys Cont $50 900 500 Geer Comm Сатоси 149 ОВ25Р [852221 325 | 
БАЗЕ уния * аға campare the loatures. 8251 Prog НО 695 ENDS T im re can Сатобе TM 08255 Female 375 
. П Ж N Ж; 0 omm Carex 
N 2KKIT...,..,....169.0D Bee pe $835.00 и 1295 OMITTO 800 Ren Cam Anae в oe т 
= 8255Prog. ИО SO радай. 7уа0 600 Aad 447 неубесеі 2085 Set w/Hood. Saie $? 50 
Manual «5s» 10.00 32K STATIC RAM BOARD 8257 Prog OMA 1695 HPSOG2 7300 600 Med a 47 Soi Digk RD 1835 22/44 WAY, S/T, KIM 295 
Шы F et ш | артам. а 
иии T опсег н TIS Bed Aray5 195 . Oh ector w. 
ATTENTION VIDEO HOBBYISTS!!! ° iM aiia A, AE - 8279 Prog Keyboard 1595 rà 7000 Молесайисау 085 — $0/100 5-100 Connecio s! 395 
ж BOX BUILDERS 16K AMH BAT... 21795 5800 SUPPORT CHIPS (M 0140-27 reca 1938 
ж USE AS REMOTE TUNER/TIMER 326 аан; KIT 259 95 £519.10 x B Ram 4 75 шаңға 3n Bed Anay 595 — MARAD 7 - 
* FULL SCHEMATICS AVAILABLE JIN AME AAT зав 25 5 95 ANITA 220 FeQ МОРЯ Mute. 535 з супа Boar ` 
ж FOR ONLY $5.90! - FREE W/PURCHASE Bare Board 39.95 icin „650 хе 300 па юта» А [| Sosa сро . . "^ 3495 
Быр Baang аы! ian iris mam 09.05 6834-1 512 x В Eprom 1695 XAN3063 30 fed — Qvetow САРДОР 125 16K State RAM (21 14) 29.95 
A Recent Special Purchase Allo«s Us To Present fre Foliowing BASE Т аў 9 6в45/н046505 САТ Соп! 39.95 исы x m com ты» n HE Sada se sia 14% .. ES m 
| 6847 Color CRT 49.95 prom vis, amie е 4261 
ME TN AMEN Mace ar ТЕКТЕС 18 $702 EoromBoare 30% 
Fram The Magnavox Video Cassette Recorder x ее va _ 5852 Sena Adapier 595 аңшы 200 uen Cows Cae epi DP t99 2108/2716 Eprom» 3495 
HMHE 5 = 6860 Modem 10.95 ХАН 3081 300 тера Comm Ажи Бері DP 210 eame Q 
E Чу. ерй е o 90 Мг 6862 Modulator 11 95 ХАМИ; 100 Үелоҹ Comm Әлде Leti P ? 10 ACP Proto Bd. (3M Conn) 27.95 
2 RF Mag with Auot Vidéo v. ALL FOR в 72, BO №8 120 or 687141 OMH: OSC 2595 223082 100 чес» Overt CA Len ОР 210 Vector 8800 Proto 2220 
C P зи 3 eer org sa REG $799.00 5875 6.95 UNK XG уеюа Coren Cara Amite — 216 Vector 8803 11 slot MB 2995 
AM PAL Fluo ! Shapes 6880 Bus Driver 295 ACP Extender w/Conn. . 1845 
ар" 95 WITH ALL OPTIONS acp pace $699.00 МС68488 1995 Ee lue ED NN Ë 
i 300 Ohm ю 75 (т Maten ng Op'on M Terns Screen Buite (1920 Char) 55000 68047 2495 9 Stot MotherBoard ММС). 29 95 | 
S * "a LF 13508 JFET Analog. Mult: 8 bit 8 Slot Mother(Exoandable) 34 95 
Octan “S High Sperx Paper Advance & Graphics 5000 SHIFT REGISTER SALE ICM 7045 Precision StooWatch А “л 
Орноп Г Tractor Feed 5000 2504у 149 2525 149 CMOS LEO ава Е Timer ñ MEUSE E em A 
Сай For Volume Discounts 250v 149 2527 149 | ICM 7207 Oscilator Сопиойе Mer al тш 
НЕЕ ВИ: €— === шы: vY 149 528 1 49 even Decade Counter 
UV “Eprom” Eraser 25240 148 2529 14489 ICM 7209 Clock Generator (8° SHUGART) 1995 
DISK SUBSYSTEM Model UYs-11E $69.95 2533 149 ICL 71073': Dig: A/D ILED: nk 55 
Hi usd Eprom s ata інте 6502 SUPPORT CHIPS MC144323P 3'; О А/О Converter 
Teena EDO ! 20:8 STA Pinte ates de ИЯТ 411; 8520 PIA о ICL 8211 уойаде Нечегепсе 
төлі Cas Бола бды А Славе КЕЙ л аскеб Dy 35 уезде LM 1850N Ground Fautt IC | COMPUTER SPECIALS | 
; bai Mult 1195 COMPUTER SPECIALS 

[җа Can tura] Syst Assemblies $ Teed exnenence 6522 LM 2900N Ouad Атруйе! 

sim Pa = 6530-002.003.004 065 21.95 

win al. Vica Saka $1499.00 Model $-52Т... $325.00 6542 19.95 LM 2917N Freq to Voll Cony 

1x CHECK QUI FLOPPY DI3K FRICINE DN THES FAGE a AY-3:3550 41. aot DMM 

SAVE $0000 2159906 V Professional lnriustirat Moger 555$ 19.95 | ду.5. 4507 40MH? DVM 995 cou 
k 
on $3 =. 3 - VALUE : — PROMS MEM 4963 Moste! Smoke De lectar = т UST SALE 
2708 450 ns 8.25 27508 32 8 Prom (М 5600) 95 
WATANABE ЕН IPLOT 5-100 MOTHERBOARD SPECIAL 2708-6 650ns 750 G115M 6 channe! Mostel 1 49 Appie п Plus w/16K 1150. 
жік "uns =: 8 sot expàndable wi conn 1702А 495 | ULN 2003A 7 channel Daver es || РЕТ 2001-16N 995 795. 
: > e шы = а i 2 req S59 55 е, сат 95 2732 44,95 2103AL:4 3 ‚ 1,95 ExrdySarceretw/ 16K 1099 
ME casuum sedi ығ 7 assasi 5 2716-56 1495 | МСМ 14505 64 bit Static Aam 685 || Cromemco Sys lt 6990 6290. 
i { "n "ed 2716-5. 12V 1895 | MOC 1003{4N28}0Opto Couoler 3A 00 Horizon i w/ ALL 
"exa Pula DAT) mire am ma wy $1 195.00 , SHUGART DRIVE 449.00 2758-5У 1935 SPX33 Opio Coupler 3/100 Pascal Microengine 1995.1595, 
ABO!R 5203AO 13.95 IPSI 1620 Dabic RO 3295 2695 
Spm ád wP “арт at, ALSO 520440 14.95 а. ey Shae 0857 | s: Mu Anadex OP 8000 995 875, 
RAM BOARDS SPECIAL ен [sn acte Dou Pacte, A" SIEMENS IM 5610 . 390 | TR 402A UART ШИ?" : CentromesMicroS-1 595 525 
TER Аны MEUS Dynamk; МАҢ Boarris "п [ay филе! FO 126-8 825115 512 x B (TS) 16.35 MR 1007 Dyn, Мет Shift Reg, . Sorac IO 120 995 795 
Aimam. À Tested $119.95 — Unteated 385.00 * CHECK OUR FLOPPY DISK PRICING! 8281233248 490 | 5736 Cale. Con Сиси! Teletype Маде! 43 1349 1150. 
сұм Teas PAGE 825126 256.4 ^ 4.90 5763 Cate Can Cecu., НІРю! Plotter 1085 899 
=== ш 825129 256 к 41751 490 $418 TV Ch Око Сисии HiPlot Digitizer 795 735 
825130 512 x 4 ІЮСІ 550 | аовода Ви CPU. . intertube it 895 784. | 
FLOPPY DISK DRIVES ACOUSTIC MODEM 1 = 82523 695 82521 2212 Static RAM | Ағат” 800 899. 825. 
Tandom ТМ1 00-} 5%," Disk Drive 24945 МОУАТЮН САТ"" (9300 Бала 69 9 825131 1495 | атоо CJB Bit A/D.. Atan 400 549 449. 
МР! В51-5У4,40 (аскв.. ., 23585 Ben 1013 An tree? Coronae "5 pied bs 2758 SV-2708 EPROM . n e CT es 
Shugart 3А400-5%.7 35 track 28504 . а с-ту : MMS280/VPD 411/52 102/TMS 4060/ heated ИО ` . 
524 800/801 A 8" E 4à9.00 'D'CAT MODEM NOW AVAILABLE 74$471.. -e 12.95 AKx1 Dynamic 22 on dn - Centromes 737 995 899. 
Siemens Shugart Compatible Model FOD-20-80 429.00 $198.00 745472.. 1295 | 6604/VPD 414/4027/2660/MK 4096/ О E 
PERSCI Modei 277 Dual sean . 119500 — 745570. 1.1495 4Kxt Оупатис 16 Pin. ....195 Sanyo 9" Monitor 220 169 
WANGO/SIEMENS 5%” Drive 29000 MONITORS TM AER 745571.......... 224496 | мем National Clock Tip MM 58167 Sanyo 15" Monitor 296 249 
МР! 852 574” Dual .... 343 00 Bana 4M 4217 товоо NOTE: WE PROGRAM PROMS Real Tima. .......................1995 || Sanyo 13" Monitor 395. 
WANGO/SIEMENS 282 Dual BW” . 39500 vn '2Сх nA ЧЫ 24300 7520 25 50 LM 387 Т 
WANGO/SIEMENS 82 240 00 Geon Phono: 527900 шл eas - CHARACTER GEN. 1488/1489 219% (M33902 3/199 
MP! 91 Double Track Denaty Single Side, BO Tracks 37350 i қ 4 3 2519 001 (5V)Upp 950 MK50:4 Calc 3/199 LM 4558 3/1 99 
МР! 92 Dovbie Track шалы Ooubie Side. 160 Track ath od TE а oT Cet FP ne aswa 2513-005 (5V) vom 10.95 MM ane е AR 2 2 
— s 2513-АОМЗ (5V) Lower 14 95 5 1 
š Pr MCMBS71 1175 ММ5298-4А/В. 2.95 СОМ 5027 1995 SOCKET SPECIALS 
8800 MICROMODULE™ PRICE usr. DATA BOOKS е COMPUTER BOOKS MCM6571A 11.75 LM 377 125 СОМ5037 4995 14 білш/ме2І. 
MODELNO DESCRIPTION ee ү MCMES?4 450 | „шәл m BALLS 18 25 20 Pin w/w-2L 
96004 Single Board Microcomputer me = аша mcr МСМ6575 1450 ар” 18 P | 
9509 Advanced Single Bd Comp (68081 $95 00 INTEL MCS 85 Manual ін ls МС a YY 1435 VERBATIM DISKETTES |125. —- 

БО! 16 Slot Mome: Board ale RA COJ nmm : Е i 
9602 Card Cage | 7500 Intro ta Micros Уо! О 1256 UARTS/BAUD TE 1 eee arene ee 16 ERA Do... 100/13.00 
9603 8 Get Molher Bosra 100 00 [ntroto Micros Vol ! 1250 TR1602B45y. 12%, 395 е 35 TRACKS DOUNE CENSHY SIKGLE-SIDEO $'a Сан ` i 
9604 Power Supply 27500 ВОВОА Programming 1250 AYS10!315V 12% 485 ret DESCRIPTION PRICE BOX 10 alllor volume pricing. 

9605 OC Input Power Supply 325 00 6800 Programming 12 50 ay yer da Hos Ы "s 525-01 Sol! бедата 78580 eu. $28 05 
9610 Unity Proto Board 3900 ый 16 00 А 95 52510 10ное Hardk5 Арре ес 42845 TRANS: Use смесь, М/С, VISA, 
9611 Astin Bese у міне 495 00 Vol It Some Real Microprocessors w/Binder 2750 TMSeQnisV 12 $30 52518 нае Hate Mernis $2995 AMEX, CB. or COD COD requires 
9512 Bullared Unity Proto Beard 4900 ыа ED ts tse 19% 4 ana 17 TRACK DOUBLE DENSITY ~ SincLESIOED 25% deposit, Charge Orders please 
9616 32K EPROM/RAM Module 25000 и Tae 2350USRT 995 уо WRUH REINFORCERENT RING nctude expiration data Foreign pay 
9617 EPROM Programming Head 25000 m de 4 1671B Astos 34 5:7 01 Soli Sectored TAS 80 eic «эм US. Funds Order by phone. mmi or 
28000 Progiammin 14 strae 95 4 
9620 16 Channei Parallel [/O Мойше 295 00 Intro lo Pascal най SALE TR1472B ....,........ 8,98 Hoe Hard RS, Apple etc 122% 

А 295 FTU 8916 16 кое На Мспахвв Па  Cludemagamae i$sue andghone по 
жете Fus Ai cles. 52208 - ы! 1195 “a añ TRACKS ODURE SIDED. DOUBLE DENSITÉ. “SHIPPING. U ЗА. add 52 00 Tor hrst 
9627 16 tali: odule 47Ол> GALE » SYHEX COMPUTER BOOKS э SALE wore $50 81 Son Sectaed 55 450 ЧРИ 53 43955 2 Ibs. For surface add 30¢ for adde 
9629 32K Stahc RAM 4501$ 695 OO ВЫ Ga с. 44124 8% 550 10 10 на» Hard BASF МАЧССО $3995 (опа! tbs For аҥ add 706 for addr 
96298 32K Static RAM 200ns 895 00 <: И COM 5016 š "ael 33995 onal Ibs. FOREIGN Add 10% ship- 

Irira tri Рына № ылығы Carpy 24% АМ! 883 .. 795 590.18 16 Hole Hard его | р 
9630 Саға Extender 6800 Микале enaa ÉL om Conny 171 yy mis 1265 t а V [00% CERTIFIED DISKETUES ту and handling. COO's $1 85 extrs. 
9640 Multiple Programmable Timer 395 (0 И eect a мар The tla s 12% INS 8250. 5 5 -15- 95 Е0800 Q1 Sen Зее Densty 3740 $3350 Not tesponsible Ни typos Some 
9650 BChannétDuptex Seral ИО Mod 395 GO Prog amens) thee ЛГ} 1285 KEYBOARD ENCODERS #0800 32 32 Harg Singie Density Sho 335p itams subiect to prior sala Wa re- 
9655 intelligent Tape Controller 550 00 Erwana thai 29063 1294 АҮ5-2376 10802 01 SiH бөле елеу 7240 4450 Serve right to hmd Quantities, some 
96103 32/32 |/O Module 27500 Pinging (mo 6502 1255 АҮ5-2600 13 5 185001 Salt боле Saded бомбе белуу 3730 4980 Чет subrect topreciaus metal adder. 
96702 Contact Closure Module 350 GO fis Rows gapen Bas 2 as AM ғ VOLUME DEALER PRICING AVAILABLE pee ета siti 
UNPOPULATED BOARDS (Aisa Available) СРМ Manun ? 


stivte manutacturer 


WE ALSO STOCK OYSAN-CALL 


Р.О. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (BOO) 854-8241 


RETAIL STORES OPEN MON-SAT 


E. Edinger, бәліш Ans, СА 92705 Showrooms, Retell, Werehousa 
Specializing іп Systema 


FOR INTERNATIONAL ORDERS: 
1310 E. Edinger 17141 953-0692 
SantaAns, CAS2705 TW3:910-595-1565 


STORE жї: 1310 "B" E 


, STORE w2: 874 E! Camino Ваш, Tounin, СА 62860 
' STORE аз баз W тит богі. Зал dows, СА 5131 + (408) 948-7010 


Circle 7 on inquiry card. BYTE May 1981 493 


LITRONIX DISPLAY SALE >< 


INMERSIL 


/ LIMITO THEY i Price 
| FFERI WHEY Part No. Function 
Ша ч DLA - qun. т ET We 7045 IP | CMOS Precision Timer 14.95 
SN7400N -25 7400 54741564 — .73 as 20-4507 БЛ гу оу 8 DES 8 В 8888 705EV/KIt* Stopwatch Chip, XTL = 
SN740IN —— .20 5М745784 .63 2 ESSE DIE : "EX oa 7106CPL 3% Digit A/D (LCD Drive) 16.96 
SN7402N 25 | SNHMIN 22 | SN7460N „89 DL- 7)06EV/Kit* — IC, Circuit Board, Display ! 
5474034 45 | SNAUSN — 38 | SN74GN — 489 7107СР1. 3/2 Digit A/D (LED Drive) 15.95 
чч са T SNAN 2 |sSme У NO7EV/KIt* IC, Circuit Board, Display 28.95 
SN7405N .29 SN7475N .49 SN74163N .89 кину балып | МОНО VOLTAGE CONT CNEL 7116CPL 3/2 Digit A/D LCD Dis. HLD. 18.95 
АМ — 35 | ЗАЛЫМ .5 | МН 39 Wm _ | DURRENT | 7117СРЕ зуг Digit A/D LED Dis. HLD. 17.95 
a — SS j SATAN 500 | ee ғ ‘nal ma 72011DR Low Battery Volt Indicator 2.25 
EM ое м | жи 15 7205 IPG CMOS LED Stopwatch/Timer 12,95 
5474099 — .29 SN7482N .9 54741674 2.79 ----- ТЕМИ" Stopwatch Chip, X TL 19.95 
5147410 .25 SN7483N .69 SN74170N 1.95 E Lr ча толы ERU 5.15 
514743 Ч 28 SN7485N „89 SN74172N 4.95 EAD AND ити 7206CEV/Kit* Tone Generator Chip, хт. 9.95 
SN7412N 35 SN -35 QUEEN 19 D+ ARCA бы 72007AIPD Oscillator Controller 6.50 
SN7413N .40 SN74B9N 1.75 SN74174N — .99 TATAEV/KIt* Frea. Counter Chip, XTL 1110 
SN7414N -69 SN14%N = SN74175N E 1208 1Р1 Seven Decade Counter 17.95 
SN7416N 29 SN7491N 59 5М741640 .79 РА Oinclv синаи 3.95 
SN7417N 29 SIN7492N 45 SN74177N 79 е н [єєїөк | tees POR AF яж 7215 РС 4 Fune. CMOS Stopwatch СКТ 13.98 
Tom 3 | coy 5 | X 7HSEV/Kit* 4 Func, Stopwatch Chip, XTL — 19. 
SN7421N 29 SN7494N 69 SN74180N JE 7216 A1 JI 8-Diglt Univ. Counter C.A. 32.00 
SN7422N .45 | 5474954 59 | SN74lBIN 2.25 балшық 7716 СІМ 8-Digit Frea. Counter С.А. 26.95 
SN7423N 29 SN7496N .69 | 514741824 ,9 7216 СІРІ 8-Olglt Freq. Counter С.С. 21.55 
SN7425N 9 | SN7497N 3.00 5М741844 2.49 TUI 72171) 4-Digit LED Up/Down Countex 12:35 
$74264 .29 SN74100N 1.49 51474185 2,49 ШІГІЛ 2218C1JI : 8-Digit Univ. LED Drive 10.95 
SIN7428N 49 54741099 3 SN? е 1226A|JL. “Digit Univ. : 
SN7430N 25 SN74116N 1,95 SN74192N .89 DISCRETE LEDS 1226AEV/KIt* 5 Function Counter Chip, XTL P 
SIN7432N 25 SN7412IN .35 SN74193N  .89 à ' ые: ый | MOISE CMOS Bin Prag. Timer/Counter 4. 95 
SN7437N 25 SN74122N .55 SN74194AN .89 XC556R .200" red М\50 .085" red 6/% XC111R 190”, re 2n 7242|JA CMOS Divide-by-256 RC Timer 255 
SN7438N 40 SN74123N .59 SN74195N .69 XC556G .200" green XC209R 1125" red 5/91 XCHIG 190" green Ы T050l JE. CMOS BCD Prog. Timer/Counter 6.00 
SN7439N 25 SN74125N .49 SN74196N „89 XC556Y .200" yellow XC209G .125" green 4/$ ХСІПУ 90" yellow 4 i 72601 JE CMOS BCD Prog. Timer/Countar 5. 
SN7440N 20 5М741684 .48 SN74197N 189 ХС556С .200" ciear ХС209Ү .125" yellow 4/8 XClMC 190" clear /5 7555 РА. CMDS555 Timer (B ріп) 145 
54744 „89 SN74132N .75 SN74198N 1,49 XC22R .200'' red XCS26R 4185” red 5/51 75561PD CMOS 556 Тітег (14 pin) — __ 
SN7442N 59 537415 75 SN74199N 1.49 XC22G .200" green XC526G 85" green 4/51 | «5 ACH AND Leg, мета, | 7611 BCPA отан И "эй a 5ММ 2.95 
SN7443N 1.10 SN74]41IN 99 SN74221N 1.25 XC22Y 200" yellow XC526Y 185" yellow 4/$1 MTG. HOW, 2-87 LEADS. 7612BCPA CMOS Ор Amp Ext, Cmvr. A 24 
5М474444: 1.10 SN74142N 2,25 SN7425IN .99 MVIOB .170" red XC526C .1B5" clear 4/51 | RL-2 . .$.39ea.or 3/$1.00 76218CPA смо5 Dual Ор Атр Comp. E 3.35 
SN7445N 89 SN74143N 3.49 SN74276N 1.95 = : 5 
SN7446N 79 5М741444 3.49 51 М24279М 479 С.А. — Common Anode DISPLAY LEDS С.С. — Common Cathode 7641CCPD CMOS Guys Е = ae TMy ID 
мш Е NC | Жашан 395 | Type Polarity Ht Price | Type Polarity Ht риш | СБА Voltage Converter р 
448N . ” Ұй ° Ад š 
SNTASON 20 | SN74148N 1.29 SN74285N 3.95 MAN 1 C. A.—red 270 2.35 01.6507 . C.A.—green a Hs 8069CCQ soppm Band—GAP Volt Ref. Olode 2 50 
5414514 20 54741504 1.25 54743559 .69 МАМ 2 5x7 O.M.—red .300 4.95 DL704 C.C.—red = № ИСРА Volt Ref/Indicator 50 
| SN7453N 20 | SN741581N .69 SNI4X6N .69 MAN 3 C.C.—red 15 .5 DL 2707 C.A.—red _ W 8212СРА Vott Ref/indicator та 2. 
SN7454N 20 | 59141524 .69 SN74397N .69 МАМ52  C.A.—green 300 1.25 OL728 C.C.—red - Ë * INTERSIL'S EVALUATION KIT 
5М7455А .25 SN74153N .79 SN74368N .69 МАМ 591 С.С,—обгееп 300 125 DL? 3 mA + 50 143 — > 
SN7460N 20 | SN74IS4N 1.25 SN74390N 1.49 МАМ 1 C.A.—red 300 Б 01.746 .A.—red $ = Ib 2 74C 
SN7470N 29 SN74155N ,79 5N74393N 149 МАМ 72 C.A.—red 29.5 01747 С.А, —геб Y 14 
z МАМ 74 С.С.—гей 300 1.25 D1750 Е dome 5% " RE 
, 74L 5192 1.15 MAN 82 C.A.—yellow 300 49 DLO84 .А.-огапде i Р 1 
Farso 29 7415 74.5193 1.15 МАМ 84 C.C.— yellow .300 .98 2.0850 С.С.—огапде 400 1490 a 
74-502 29 | 74.592 15 741.519: 1.15 МАМ 3620 C.A.—orange 300 .49 DL338 C,C.—red HO .35 3.95 
74-503 2 | 14593 J | 745195 145 МАМ 3630 C.A.—orange #1 М0 .99 | FND38 С.С. +1 357 — .99 25 
14-504 X | 76-23 vis | AE T Í Man сс.-оғапде 30 9 | FND3X3 СС. 357 125 е 
Tal SO 28 7472107 45 74L S240 1.95 MAN 4610  C.A.—orange 400 99 FND503 С.С. (FND50) .00 | .39 l49 
14509 135 7425109 145 3524] 195 МАМ 660 C.A.—orange—DD 560 .99 FND507 GA. (FNDSIO} .500 .99 159 
74LS10 -29 7415112 45 741 5242 1.95 МАМ 6630 С.А,-—огапде +1 560 99 HDSP-340) C.A.—red 800 1.50 EE 
741-511 -75 1415113 -49 741.5243 1.35 MAN6640 C.C.—orange—OD .560 | .99 HDSP-3403 C.C.—red 800 1.50 i 
141-512 33 ШАБЫН |9640 15 | MANG650 С.С.-огәпде 1 560 99 | 508275) ^ C.A.R.H.D.—red 40 125 I5 
sd к 1 arate ЖЕ | ще ТГ | WANG с=т 50 59 | 50827780 ^ C.C.R.H.D.—red 1430 1.75 Iis 
JA Sls 35 745125 89 74L 5248 1.19 МАМ 610  C.A.—red—DO 560 99 | 5082-7300 | 4х7 591. (19. RHO 500 22.00 168 
144-520 29 74L S126 55 745249 1.19 МАМ 6750 C.C.—red + 1 550 99 5082-1302  4x?sgl.dig. LHD .600 22. -< Т” 
74L S21 35 74_5132 99 7AL S251 1.49 МАМ 6780 C.C.—red 560 .99 5082-7304 Overnge. сһаг. (+1) 600 19.95 | LH0002CN 6.85 LINEAR is = 
74522 35 74LS133 89 7425253 99 DLO30 C.C.—orange 30 125 | 4N28 Photo XsistorOpto-Isol. .99 | LMIOCLH 4,50 MAN № 
74,525 35 | 7445136 49 | 1744557 9 | тис  C.A.—oranse 300 125 | 11-1 Photo Xsistor Opto-iso!. 49 | LMIICLH 4.75 "LE EE. 
ar U 3s | MESH) 289 | ме ж | ос CC —sresn 40 14 MOCXUD  OpUcalyMolTracOnve L2 | LHO7OH ваз | [мите 1% | UMAN 49 
74LS3 29 74L S151 89 74L S266 .63 . M Im UE % 
d: E үш 13 | SOCKETS Tpe— "АОНы Б 
4L i i - | S à ; 
74—537 5 741 5155 1.19 745283 1.09 Test i ocKetS LHQRCD 260 LM341P-12 Js LMTSN 100 
145 3% 74-8187 Е 7a 5293 39 TLOMCN 215 uo 69 LM741CN — .35 
4L 540 3 ; : L : . 1 : 
fa Sao BE NEN IS ZERO INSERTION FORCE (наср 3. | LM32P-12 469 | MCIMISCG 3.00 
741-547 “4 221) Ë а DR | * Nickel Boron Plating | * Nickel Boron Plating LM300H .99 LM342P-]5 .69 LM747N 79 
тас 118 | мые 1 | McSxS — * С.Р. PSF Plastic Body | * С.Е, PSF Plastic Body LMSICN 45 | L N 125 | CMN 39 
74-55] .29 74L S163 145 ie 3 * For testing IC's * Wire Wrap Contacts | | н h mia “р LMISION 192 
rat sss 2 742215 125 741 S368 -75 PartNo. Pins Price | PartNo. Pins Price PartNo. Pins Price | PartNo. Pins Price EH > UCE ow о (ММӘСЫ 59 
mse [кщ ИШ) рш В г | Zev коп Be ЕГЕН ewe осот рв | мовы 9 | гелим noo |  E- 
га % КЕЗ Ë 1 АП We 3 } 1 ! ` } 13:95 | LM308CN 100 LF3SN 1.10 LMI4BUN 1.25 
5 74L5)70 2.49 74L5375 89 218-3341 18 pin 7.95 | 228-3345 28 pin 11.95 | 218-3594 18 pin 10.95 | 228-3598 28 pin 13. } : 
74—576 4% 741-5133 1.39 А-а 48 220-3342 20 ріп 8.95 | 240-3346 40 pin 12.95 220-3595 20 pin 11.95 | 240-1599 40 ріп 15.95 імен 195 Ыы 19 „ми ге 
74—578 49 1405174 99 | 74L : ` É 
70-583 49 | 24.5175 а [MP 249 LOW PROFILE SOLDERTAIL LM310CN 1.75 | LM370N 449 | LMIBOON 235 
742586 125 745181 2.95 745570 2.49 STANDARD (TIN) гілі M LM373N 325 LMI1877N.9 32 
74LS 45 7405190 125 81—595 1.95 (TIN) SOCKETS ра if CM377N 29 ÜMIBBON 220 
745% 59 745191 125 811597 1:95 кені — ай ыа пише. Wë TUE а 125 
- LM381N 1.95 LM2002T 4 
74500 a 74S тел m 8 pin LP 16 14 pin ST қыл «КІСЕ 15 ee oe 
мр => 745253 145 А t D l6 pin ST LM318CN 1.95 LM384N — 1.95 | 1М2878Р 225 
74503 50 745133 55 745253 1.45 16 ріп LP 21 реет LMSON 1% Аа 2 DONIS 
74504 55 745134 69 745257 1.35 18 pin LP 28 м pin ST e te т 1% ы 25 
14505 55 745135 1.19 745258 145 20 pin LP : 32 28 pin ST ==» UE UMN 1: mI 75 
"ED: | | 1: ЕЕ 2:95 Ae АЕ i % 36 pin ST |мМз20к.15 135 | LM392N 69 | LM3XSCN 125 
74509 50 745138 1.35 745280 А 24 pin LP 37 40 pin ST ns LI "wo - i ла 
74510 50 745139 1.35 745287* т 28 pin LP 44 wa - ән Ёш ыы 3b 
7461 .50 745140 1.15 745288 348 % pin LP 99 WIRE WRAP SOCKETS LM320T-1§ 125 TL494CN 4.49 LM38IEN — 395 
en 2 ЕГ ү m 3.49 "Wpin CP = (GOLD) LEVEL #3 LM323K-5 5.95 TL496CP 1.75 LM3916N 3.95 
И š ' 324N 9 NESIOA 6.00 RC43SN 1.25 
74522 50 745157 1,25 745387: 5.95 SOLDERTAIL (GOLD) мам, 99 Mu ри I сЕ 
ы = aa Т? agit 19:95 TANDARD 8pin WW 1 NE531H 3.95 RCAI94TK 5.95 
74532 55 745174 1.59 745472* 19.55 5ТА |. pinay LM33IN 3,95 мен [з ТА | 
p — hein T4 Лен s 1% 25-49 50-100 M РМ ww 3355 2: NES40H 6.00 KB4428 4.25 
ее i Mm 19 745475*  21,% 16 ріп WW LM336Z — 175 МЕ5444 4.55 KB4429 5.95 
bern = г ш be | м 7.95 n 18 ріп WW LM337T 195 | NESSOA 1% ЕМ4500А 3,25 
74565 50 74515 - - 4 pin ` : » zm 25 
š 20 pin ww LM337MP 1,15 NE555V 3 IC L80 E 
74574 ЛЗ 7451% 3.95 745571* 7.95 16 pin } а 25 
in ww LM338K 6.95 LM5SSN .99 LM13080 1 
74586 79 748240 2.95 745572* 19.95 18 ріп . Re МЕ5654М 3.95 LMI3%00N 1.49 
24 ріп WW LM339N 99 й i 
748112 79 745241 2.95 745573* 19.95 24 ріп Е EN 4 
ww LM340K-5  L35 LM565N 1.25 1. 
748113 79 745242 3.25 745940 3.15 28 pin SG ; 28 ріп 25 3 45 
36 ріп WW LM340K-12 1.35 LMNACN 1. 75450 i 
745114 79 745243 3.25 745941 3.15 36 pin SG { 48 
* LIMITED AVAILABILITY ON THESE PROMS 40 pin SG ! Г 40 ріп WW " ' . LM340K-15 1.35 LMS67V 1,25 75451CN 
E EE 1 ORTMENTS -5%| CAPACITOR CORNER 
саман зв |CA-LINEAR| CAxeN зз T -5% 
Can № cma PA Dhm 12 Ohm 18 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS 
3046N — 1.30 CA30BIN 2.00 CA3l4H 1.25 10 Ohm m huu ada ee A ON bi 
CA DEN 3.25 CA3082N 2,00 CA3l60H 1.25 ASST.1 Беа, 27 Ohm 33Ohm 390hm 47 Dhm 56 Онт 50pcs. $1.95 Lr: Hu паа ee i mee oe 
РИ. [ш | ШАЙЫ, ИИ EE ASST.2 Sea. 180 Ohm 220 Ohm2700hm 330 Ohm 30 Ohm 5O0pcs. г к 98 ® 48 | Dar 8 06 45 
470 Ohm 560 Ohm 680 Ohm 820 Ohm ік $1 95 220 р! 0% 18 i vine F = x E 
CO4D00 39 CD4082 33 | ASST.3 Беа. L2K 150 LIK 22K  2JK Б0рсз. : LL EM LE MEC 
бр 3 CD—CMOS Das 28 3.3K 3.9K 43K 5.6« 6.8K $ 1 95 @01т? 42710 207 „622171 13 п % 
CD4006 119 CD4506 75 ASST.4 беа. 8.2K 10K 12K 15K 18K 50 pcs. . gozemt d 19 a | aaa i Ku 13 
CD4007 .25 CD4041 1.49 CO4507 .99 EY Umm к 39K 47K aan 12 40 07 | Aw, £ ш 
com — | cp м | си 135 | ASST.5 Беа SK 68 мк шк ж Боро. 91.95 | 155 DIPPED TANTALUMS (Solid) CAPACITORS 
CD4010 49 CD4043 .89 CD4510 1.39 . . 1203 E^ TANTALUM и "Ae ый - 
CD4011 .39 CD4044 89 CD4511 1.29 15060 180K 20K 270K 330K $1.95 | xv "n жоу = 35 
CD4012 25 CD4046 1.73 CD4514 3.95 ASST.6 беа, 390K 470K 560R 680K 820K 50 pcs. . 22/35 39 34 29 | 33/25V 2 47 3 
CD4013 .49 C 4047 2.50 CD4515 2.95 тра" КУ 39 м > | 42/25V 53 55 ` 
IM 12м 15М 47/35V 39 .34 29 | 6:8/25V 79 159 55 
CD4014 1.39 CD4048 1.35 С04516 1.49 b am г ворс, $1.95 f 39 ` 3 | 68/25 179 1803 
CD4015 1.19 С04049 49 CD4518 1.79 ASST.7 Bea. 27M 33м 39 ; : ! si узу з и 3 15/25 39 125 35 
coi 179 | сомы 18) өл — 129 | ASST. 8R Includes Resistor Assts. 1-7 (350 pes.) $10.95 ea. { 1080, Ааа м dA ЗАСТОЯ 
i , i 4 99 50+ 
4018 39 | С04052 15 | CoS% — LH 3 " Axial 1-99 100-199 50+ Radial 1-59 1004 
союз 4 | со из | соз 17 | $10.00 Min. Order oe 9 ng ИИА Edu ҚАЗЫҚТЫ & Bb 
CD4020 1.19 CO4056 2.95 CO4529 1.95 Calif. Residents Add 696 Sales Tax Sen ostage y 1.0/50V 19 16 7? 47/50V 216 14 43 
CD4021 1,39 CO4059 9.95 CD4543 2.79 Postage— Add 5% plus$1 Insurance FREE 1981 JAMECO CATALOG | 33/50У 17 45 ш үгым d, a 3 
CD4022 1.19 CD4060 1.49 CO462 11.95 PHONE 47/28 8 45 Ш LM J6 44 43 
04023 29 | 04066 79 | Coase 229 _ | iB 45 ш | у ә 4$ 14 
оние 10/507 9 / 
С04024 79 CD4068 39 CD4583 2.49 ORDERS рМ 39 к ТУ W M 1 
С04026 2.95 CD4070 55 CD4724 1.95 47/25V E: 2 19 19/16 S 33 3 
Cow 39 | сш aa | meimo 14% ELECTRONICS Бы E EE ИК ERES 
-— із ID а = у — 4 32 За aov — 3$ 3i ds 
С04029 1.49 CD4973 : i - Р A 1 3 205 “с 
CO4030 49 | сов 39 | мсма2 — 1195 MAIL ORDER ELECTRONICS — WORLDWIDE PEN БЕЗ | m n 
ким tol I'M BC 1355 SHOREWAY ROAD, BELMONT, CA 94002 уум 36 3 е | М 3 3» a 
04040 Р : қ : 49 (9 ` 2 . 
E CD4081 PRICES SUBJECT TO CHANGE 2200/6V а з 69 | 470/25V 135 .3 27 
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National 
Semiconductor C lock Modu les 
12VDC 
AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 


APPLICATIONS: 

* [ndash autociocks 

* After-market auto/ 
RV clocks 

е Aircraft-maring clks. 

е 12V0C oper. instru. 

* Portable/battery 
powered instrumnts. 


Features: Bright 0.3” green display. Internal erystal time- 
base. + 0.5 sec./day accur. Auto. display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete—just add switches and lens. 


MA1003 Module .............$16.95 


MA1023 .7"LowCost Digital LED Clock Module 8.95 
MA1026 .7” Dig. LED Alarm Clack/Thermom eter 18.95 
MA5036 .3” Low Cast Digital! LED Clock/Timer — 6,95 
MA1002.5" LED Display Dig. Clock & Xformer 9.95 


A National Semiconductor 


RAM SALE 


MM5290N-4 (mka116/uPDa1¢g) . . $3.95 each 


16K DYNAMIC ВАМ (250NS! 
(B EACH $29.95) (100 EACH $350.00/lot) 


MM5290J-2 (мка116/0Р0416) . . $5.25 each 
16K DYNAMIC RAM (150NS) 
(8 EACH $39.95) (100 EACH $475.00/lot) 


MM5298J-3A ............. $3.25 each 
BK DYNAMIC RAM (LOW HALF OF MM5290J) 200NS 
(B EACH $23.95) (100 EACH $250.00/lot) 


MM2114-3 — ль ЛЕЙ еасһ 
4K STATIC RAM (300М5) 
(8 EACH $43.95) (100 EACH $4850.00/lot) 


ММ21141-3.............. $6.25 each 


ЯК STATIC RAM ILOW POWER 900745) 
IB EACH $44.95) 1100 EACH $475 DO/lot) 


EPROM Erasing Lamp 


* Erases 2708, 2716, 1702A, 52030, 52040, etc. 
* Erases up to d chips within 20 minutes. 

* Maintains constant exposure distance of one inch. 

* Special conductive foam liner eliminates static build-up. 
e Built-in safety lock to prevent UV exposure. 

® Compact — only 7-5/8” x 2-7/8" x 2” 

* Complete with holding tray for 4 chips. 


LUVS-IE....... ... $79.95 
JOYSTICKS 


JS-5K 
JS-100K 
JVC-40 


5K Linear Taper Pots 
100K Linear Taper Pots ... $4.95 
дак (2) Video Controller in casa , . . $5.95 


6-Digit Clock Kit 


* Bright .300 ht. comm. cath- 
ode display 

s Uses MM5314 clock chip 

* Switches for hours, minutes 
and hold modes 

* Hrs. easily viewable to 20 ft. 

* Simulated walnut case 

*115 VAC pperation 

* 12 or 24 hr. operation 


inci, all components, case & 
wall transformer 


eSize: GA” x 3-1/B” x 1%” 


JE7O01................ 91995 


№. JE215 Adjustable 
Dual Power Supply 


General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a genera! all-purpose variable power 


supply. FEATURES: 
* Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 
шы cta e Power Output (each supply): 


5VDC @ 500mA, 10VDC G 750mA, 
12VOCG 500mA, and 
15VDC@ 175mA. 

° Two, 3-terminal adj. ІС regulators 
with thermal overload protection. 

* Heat sink regulator cooling 

* LED "on" indicator 

ә Printed Board Construction 

* 120V AC input 

e Size: 3- 1/2" w x 5-1/16"L x 2"'H 


JE215 Adj. DualPower Supply Kit lasshown) . . $24.95 


(Picture not shown but similar in construction to above 

JE200 Reg. Power Supply Kit (5МОС, 1amp) . . $14.95 
JE206 AdapterBrd.(toJE200) >5,:9 & «12V. $12.95 
JE210 Var. Pwr. ру. Kit, 5-15 VDC.to1.5amp. $19.95 


Circle 208 on inquiry card. 


MICROPROCESSOR COMPONENTS 


——7 8080A/8080A SUPPORT DEVICES DATA ACQUISITION (CONTINUED) —— 


INS 8080.0, ЕРШ [E] ADCUACCN $-Bit A/O Converter (B-Ch. Multl.) 5.25 
OP8212 2.84 Input/Outout 3.5 | АПСОПТССЫ 8-@и A/D Converter (16-Ch, Multi.) 10,55 
ора: Priority Interrupt Control 5,9 DACIONLCN 10-8 D/A Conv. Место. Comp, (0.05%) 12.95 
OP8216 Bi-Directional Bus Driver 3.49 | DACIKBLCN 10-B:tO/ AConv. Micro. Comp. (0.204). 8.95 
OP6224 Clock Generatar/Oriver i19 | САС. CN 10-Bit D/A Converter (005% Lin.) 8,49 
008226 Ami ибин 149 | OAC10ZLCN 10-ВИ D/A Converter {0.20% Lin.) 5.95 
DP8228 System ControllersBus Drlver 4.95 DAC1Z2LCN 32-BHO/A Converter (0.205. Cin.) 9.95 
028238 System Controtier $95 | COIN &-Channel Multiplexer 1,19 
1458243 VO Expander Тог 48 Series 9,95 AY-5-1013 30K BAUDO UART “ғ 
1458250 Asynchronous Comm, Element 16,56 НАМ 
ПР 251 Prog. Comm. 1/0 (USART) 1-95 | ума uad Mate ГЕ” 
DP8253 Prof. Interval Timer м.ж 193 124 х1 Dynamic т 
OP6255 Prog, Peripneral МО (PPI) 9.95 2101 (8101) 246x4 Static he 
Dp8257 Prog. ОМА Control 19.95 | 2102 рін] лім 1.75 
DP8?53 Prog. Interrupt Control 1495 | noo Win] Static 1.95 
o PIOS CR Tenntrollar 955 | 2 (8211) энд talk. 1% 
DP8273 Prog. Keycoard/Ossplay Interface 19,95 | 2132 29:8 Stale MOS 4.95 
0728300 Octal Bus Receiver ы 244 1024ха Static 45015 1,% 
028303 System Timing Etement 214L. 10334 Static4Süns Low Power 4.95 
DPI% аа Bi-Directional Recelver 214-3 1021x4 Static 300п4 4.95 
prenna $-Hlt Bl-Olrectional Recelvez 1з 107454 Static Wns Low Power 5.95 
cma LEK Bi-Olractional Recelver 211! 16,204 1Оупатіс 5 0@3(пацџзетагкеп) 4. 
4116 (UPD416 15K Dynamic 2075 3,95 
6800/6800 SUPPORT DEVICES йы ; ык употай 250ns 49.95 
мсв% ME нм | MM21471 а096х1 Fast 70ns 19.95 
мс СР MPU with Clock and RAM НЕ | 5191 Airi bad ic m 
MC6210API — 1286xE Static RAM һа | мы5ж: Vx] Oynamic Fully Decoded 0 


MC6821 Peripheral Inter. AdaPt (MCB820) TM | мма262 2Kxi Dynamic 4 
MNC6828 Priority Interrupt Controller кін | мМ5240/7107 40864) Enonaemiz 4.55 
MC6BMLBE X24x8-Bit ROM (MC65A3)0 8} KM | MM5290J-2(4115] 16K Оупагіс 35015 5.25 
MG6850 Asynchronous Comm. Adanter *®% | MM52911-14 ЗК Оуп,209л почета of MMS290J) а.95 
MC6852 Synchronous Serial Oata Adapter 6% | ПРОМ КЮ? 4K Dynamic 16-nin 4.95 
МС6860 0400р Digital MODEM Eth | TMS404-45NL AK тае 14,95 
MC6662 209005 Modulator Ж | TAAS4065 Вю Sante ым 
мсвваюа Quad 3-5їа!е Bus, Trans, (MC8T26) PROMS/EPROMS 

— MICROPROCESSOR CHIPS ІХВА. ақ WY Erasable PROS 

20 (MMC) Сри (M43880 N) Тамна) 13.95 | 2708 ВН EPROM 

ФЮА (78-1) CPU (мм 3680 4) мна] 45.9 | тм5216 16K EPROM (SV, *5V, +123) 

СӘРІЮ? CPU 19.95 | 27)16intei(2516)TI. 164 EPROM (Single +5\/} 

жу MPU 16.95 | 2732!nte!(2332]T! 32K EPROM 

IOM?S0LAOC CPU—4.Btt Siice{Com.Temp.Grade) 13.35 | 258 ВК EPROM 145095) (Single з5У) 

мС5652 MPL w/Ctock [5S5KBytes Memory) 1195 | 5203 204 8PROM 


INSEO3SIN-5 
15 ВО N 
ІМ58040М-5 
INS8070N 
INSSQ73N 


MPU- а-в (ӨМ H2) 

Ch L-541. Chio НІ pytes RAM) 
COU (255 Bytes RAM] 

СРУ—Ы Bytes RAM 

CPU w/Baslc Micro Interpreter 


14,55 
19.93 
24.55 
24.95 
28.95 


8252048 18) 
675115 
82512345284) 
#75185 


32x8P ROM (Орап Collector) 
40% BiDotar PROM 

Бли Tri-State Blpoiat PROM 
ақ PROM 


RONM'S. 


— CPU 19.95 | тимер Клер Oanerator {poar Cane} 
1458000 СРЫ—)6-Ви 9.23 Бау Character Generator (Lower Case) 
TWSHONL MPu-—H-Bri V. Еу Cnaractar Generator 


20:8-Bit Read Only Memory 


SHIFT REGISTERS MAISON 


MMOH Dua 2.8 Dynamic a 

MM503H Duai S.Bit Dynamic NMOS READ ONLY MEMORIES 
SAM SOS H Duat 160 Bit Static ë HCM BS 1100 12х90) ASC 11 Shit tea w Greek 
MMSMH Qual &4- Bil A ccumulator m *AC Mab WP 128n427 Mah Symnol L Pictures 
MM1402 7X-Bit Dynamic xe | мсн” Geta namba, Coe Char Gar, 
МАЛЫ 1 1074-81: утас /Accumulatar К. М E 

ммен 500/512- Bit Dynamic тім. - Dm ада аланы 
ммм Осан 8.% | м.соғрію? ыш маныя! 

ммм Octat®-ait 9.95 Рут. Шын малый! 

OVI A). 104-Ви Dynamic 195 

2351AN нах 32-НЦ Static 4% SPECI AL FUNCTION 


оис 
25095С N 
INSU iw- 


Dual )32-BIt Static 
512-Bit Oynamic 
024-811 Oynamec 


Dual M QS смею Пгітер [Shah 
Dual MOS Clock D rw er (647) 
Floppy Onc Contr aller 


25270 Dual 256-Bit Static 255 | INS2651N Communication Chin 9.95 
zav Qual 252-81 Static 4.00 | мыны Microprocessor Real Time Clock 8.95 
sav Dual 246-84 Static 400 | MM5B N Microprocessor Compatibie Clock 11,95 
2532N Quad 0-81 Static 2.95 CDP402N Microcantrolier with 64-019 RAM 5.95 
РС Fito (Coat) [Y] and Olrect LEO Orive 


сағамам 
CEA TON 


Microcontroller with -Digu RAM 
& Direct LEG Drive w/N Buis Int. 
32-Seg. VAG Fluor. Driver(Z0-pin pkg.) 3.25 


TELEPHONE/KEYBOARD CHIPS 
Push Button Tetépnone Oialer 
Repertory Dialer 
CMOS Clock Generator 
Keyboard Encoger (88 keys) 
Keyboard Encoder (16 keys) 


r, 
DATA ACQUISITION т 
Universet Active Filter 25% 
Touch Tone Low Pass Filter 
Touch Tone Low Pass Fitter 
Super Gain Ob Amo 
Constant Current Source | 
Temperature Transducer n 
JFET Input Ор Атр I 


AF1%-.1CN 
AF121-IC J 
AF122-ICJ 
і МИМАН 
„мззаг 
L&411A Z7 
LF356N 


AY-5-3100 
ы ыз.) 


LF39N Sample £ Hold Amplitiers ША | азун i 

LM399H Temp. Comp, Prec. Ret. (-5ppm/C" қ БЕ Spans a9 ео, p^ EM MA 
ADCOSMLCN 3-84 A/D Converter (1 LSB} ae | ian ааа о анн үде 
DAC08%L.CN 8-Bit D/A Converter (0.28% Lin.) 2125 | ра М Ка нба Enim» am 


DESIGNERS’ SERIES 
Blank Desk-Top Electronic Enclosures 


High strength epoxy molded 
end pieces in mocha brown 
finish. 


Sliding rear/bottom panel for | 
service and component ac- 
cessibility. 


Top / bottom panels .080 thk 
alum, Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 


Vented top and bottom 
panels for cooling efficiency. 
P igini construction provides 
unlimited applications. 


CONSTRUCTION: 


The “ОТЕ” Blank Desk Top Electronic Enelosuresare designed to blend and complement 
taday's modern computer equipment end сап be used in both industrial and home. The 
end pieces are precision molded with an internal sat (all ground) to accept both top and 
bottom panels, The panels are then fastened to '4" thick tabs inside the end pieces to 
provide maximum rigidity tp the enclosure, For easa of equipment sarvicing, the reat! 
bottom panel slides back on slotted tracks while tha rest of the enclosure remains in- 
fact, Different pane! widths may be used while maintaining а common profile outline. 
The molded end pieces can also be painted ta match any panel color scheme. 


Enclasura 
Modal No. 


$10.00 Min. Order — U.S, Funds Only 
Calif. Assidants Add 6% Sales Tax 
Postage — Add 5% pius 51 Insurance 


Spec Sheate — 254 
Send 41¢ Postage for your 
FREE 1981 JAMECO CATALOG 


— — 7 
ameco 


PHONE 


OROERS 
WELCOME 
ELECTRONICS (415) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


| ters, Utilizes а 2376 (40-ріп) encoder read-only memory 


Bourns Potentiometer 


3/4 Watt Single Turn 
{TOP ADJUSTMENT) 


25K 50K 100K 250K 500K SMeg 


INDIVIDUAL PRICING; 
1-49 50-99 100-999 1К-ир 
В 00 ‚15 .12 


GB174 ...... $1.95/lot 


(25 pieces all 11 asst. values) 
To order: Specify Baurns 2355 — (Value desired! 


Ideal for use with clocks, 
games, power supplies or 
ату ether Түйе 01 АС oF 
OC applatian. 


Part No. Input Output Price 

AC 250 ТҮТУ 17ЧА ОЗА 23.85 
AC 500 117V/60Hz 12 VAC 500mA $4.95 
АС1000 117V/60Hz 12 VAC 1 amp $5.95 
AC1700 117V/60Hz 9 VAC 1.7 amp $6.95 
DV 9200 117 Vv/60Hz 9 МОС 200тА $3.25 
ос аба 420V/S60Mz 8 v OC 500mA 23.89 


CONNECTORS 


uas i eae et щш 


DB25P 
08255 
0851226 
22/44SE 
UG88/U 
UG89/U 
UG175/U 
$0239 
PL258 
PL259 
UG260/U 
UG1084/U 


D-Subminiature Plug . . 
D-Subminiature Socket . 
Cover for DB25P/S....... 
P.C. Edge (22/44 Pin) . 

BNC Plug .......,. 

BNC Jack ........ 

UHF Adapter... 
ОНЕ Pans! Aecp. . 
UHF Adapter . . .. 
UHF Plug ‚,,.... 
BING PIG вы... 
BNE Bulkhead Recap. 


a 
, 
` 


16K Conversion Kit 


Expand your 4K TRS-80 System to 16К. 

Kit comes complete with: 
ЖВ ea. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS) 
Ж Documentation for Conversion 


TRS-16K2 *150Ns 2-......... $39.95 
TRS-16K4 ғ250м5................ $29.95 


JE610 ASCII 
Encoded Keyboard Kit 


The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system, The kit comes camplete 
with an industrial grade keyboard switch assembly 
(62-кеү5), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and —12V 
© 10 mA tor operation, Features: 60 keys generate the 
126 characters, upper and lower case АЗСН set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper-case-only alpha charac- 


chip. Outputs directly compatible with TTL/OTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-ріп edge connector. Size: 34"H x 14%“W x 83%“ D 


JE610/DTE-AK (as pictured above)... .$124.95 


ЈЕ610 Kit C Components (no Cass. $ 79.95 
K62 62-Key Keyboard (Keyboard оп! У) ., - $ 34.95 
DTE-AK (сазе only — зкана") $ 49.95 


JE600 


Hexadecimal Encoder Kit 


FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 


Tha ЈЕ500 Encoder Kaybourd КІР provides two separate 
hexadecimal digits produced from фас вп key myrrina 
ta айсы direct programming for B-hir microprotanor 
or Bolt mamary circuits Theres additional kays are pro- 
vided for user operations with one heving š bistable 
Dulfu ва Наб. The Outputs are latched and monitored 
with @ LED resdaurs. Ана included Isa kay entry strobe. 
Features; Full B-hix latched cuteut fer microprocessor 
use. Thrmo user-deting keys with one being bistable 
operation. Gebounce chreale provided for all 18 keys 
9 LEO readouts to verify enteias, Easy tneertacing with 
standard 18-ріп ІС connecter, Only «ӘЛГІ required 
Tor operation. Size; 34"H x Bš "W к BX”D 


! JEBOO/DTE-HK tas oicturad anova) .... $99.95 


B-Kay Hikadkc, Keyboard, 
Рс Board & Oments, (no case}. . 


JEGOO Kit $59.95 


K 19 іккеу Kayooard (Keybcara ont)... 814,95 
DTE-H K ката only Ihaa ki каа" O} $44.95 
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DEALS Ц DEALS О DEAL 


SHOP HERE AND 


SAVE? 


(MINIMUM ORDER $10.00) 


al 


pd SAG Sat сэй 5 Фай тей an St 
НВА -" КЕ ы 1 ee | 
<a a Reise а xe Dina 


This is ABSOLUTELY the LOWEST PRICE EVER 

for a Hi Speed (300 NS) LO-LO Power 32K RAM. 

4K by 1 Chips are organized in Selectable Banks. 
x Extended Address Lines A16 - A17 

* Phantom Line 


SCHOOLS 


pes азат 


* 9 Regulators (KIT) 


HOBBIEST 


DIP SWITCHES POS. 


4 


= 


LM323K cy ЗА. 


REGULATOR 


$5.50 


4MHZ Beastie with extra instructions! 


$6.95 


2-80 SUPPORT 


= — CTC — $6.55 
AMP - Need we say о ТАВ MOUNT SIO — $25.50 
r more? There is a dif- 7805 +5V 1A PIO — $6.50 
і І 
WW а in — 7905 —5V 1A DMA — $18.75 
расне г All 4MHZ (who wants 2МН22) 
8 ЛО .26 est prices you can 7812 +12V 1A tli i 
14 13 29 find. But, if you've 
16 .16 .32 been"burned" before Na 12V 1A 14 L SX X 
18 18 34 by bad connections SINKS $1 2 5 
20 22 2. онаа pnd AE a 741500 .33|7415107 .59|7415221 2.95 
24 32 P en Шы 741501 .33|7415109 59|7415240 2.95 
Қ | $ GOLD + 741502 .33|7415112 .59|7415241 2.49 
est Is worth И! 741503 .33|7415113 .59)74LS242 1.95 
741504 .59|7415114 .49|7415243 1.95 
RESISTORS .02 ea! S-100-CONNECTOR 741505 .39|7415122 .59| 7415244 2.95 
ТІ or Better 741506 .39|74LS123 1.19]74LS245 8.95 
(100 PACK) %W 741507 .39|7415124 1.49| 7415247 1.19 
1.0 75 2.7K 22K 220K 741508 .59|7415125 .89174LS248 1.19 
4,7 100 3.3К 24K 330K 741509 .39|7415126 .89|7415249 1.69 
6.8 150. 3.9K 27K 470K 741510 .29|7415132 .79|7415251 1.79 
10 220 4.7К 33K 680K 741511 .39|7415133 1.19| 7415253 .95 
15 330 6.8K 39K 1M SOLDER TAIL WIRE WRAP 740512 .39|7415136 .69| 7415257 1.95 
22 470 10K 47K 1.5M 741613 .69|7415138 .99| 7415258 1.95 
27 680 12K 68K 22M 741514 1.25| 7415139 .99| 7415259 2.95 
33 1K 15K 100K  4.7M $2 50 $3 25 741515 .49|7415145 1.25| 7415260 .75 
47 15K 18K 150K 10M = = 741520 1.95|74LS148 1.49] 74LS266 1.15 
68 2.2K 20K 741521 3.7|7415151 .79|7415273 1.75 
| | 741522 .29|7415154 2.49| 7415275 4.39 
WIRE WRAP WIRE DIP PLUGS 741526 .39|7415155 1.49| 7415279 .79 
Packed in 500 Lot Bundles PART PINS PRICE 74| 527 .49| 7415156 1.49] 7415283 1.49 
741530 .49|7415158 1.49] 7415290 1.29 
Color — R, Bu, G, Ү, Вк, W 14DP 14 55 741832 .95|7415160 .75|7415293 1.95 
50 ft. $1.65 - 100 ft. $3.00 - 500 ft. $9.50 16DP 16 .58 741533 1.95|74LS161 1.99] 74LS295 1.95 
24DP 24 .95 741537 .75|7415162 1.25| 7415298 1.29 
2.5-3.25 4.0-3.75 6.0—4.75 40DP 40 1.50 741538 .39|7415163 1.25|74LS324 1.75 
3.0—3.35  4.5—4.00 70—500 | 741540 .25|7415164 2.15|7415352 1.65 
3.5—3.50 5.0—4.50 8.0--5.50 Socket and Dip Plug priced based оп 74LS42 1.39|7415165 1.49|74LS353 1.65 
10.0—6.50 gold not exceeding $700 per ounce. 741547 .79|741$166 2.49] 7415365 .95 
= 741548 .79|7415168 2.95| 7415366 .79 
OK WIRE WRAP TOOL $5.95 CONNECTORS 741535 .25| 7415169 1.95| 7415367 .99 
741554 .25|7415170 1,95|741.5368 .99 
сре DUAL ROW.100 САВО EDGE 741555 .70|7415173 1.25| 74LS373 2.95 
741573 .79|7415174 1.49|7415374 3.95 
| PINS | PRICE PINS | PRICE 741574 .59|7415175 1.49| 74LS377 1.95 
= 6 Amps 125 VAC 741575 .79|7415181 2.15174LS378 1,95 
= 7 Amps 30 VDC 741576 .79|741 5189 6.95| 7415379 1.95 
$1.25 ea 741578 .49174LS190 .99]7415386 .59 
= . . 741583 .95|7415191 1.95|74L5390 1.95 
DPDT STANDARD TOGGLE 74LS85 1.49| 7415192 1.95|74LS393 1.95 
(ON-NONE-ON) 74LS86 .95|7415193 1.95] 74LS395 1.95 
(ON-OFF-ON) 74LS90 .75|7415194 1.49|74LS490 4.95 
N-OFF-MOM E 74LS92 .75|7415195 .95|74LS668 1.69 
(ied Hid шм RIBBON == we А iei 741593 .95|7415196 .95|7415669 1.89 
(ОМ-МОМЕ-МОМ-ОМ) - . 741595 1.29174LS197 1.95|74LS670 3.55 
ION-ON-ON] CRIMPING 2.00 / CONNECTOR 744.596 1.29 
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Circle 418 on inquiry card. 


OUR BUYERS ARE IN 

CONTACT WITH EVERY MAJOR 
SUPPLIER AND О.Е.М. 

BUY HERE AT 1000 PIECE 


ALL MERCHANDISE 100% 


CASH REFUND! 


JUST HOT STUFF 
POWER SUPPLIES 


| => 


| i 
DISK POWER SUPPLIES 


PRIAM—SHUGART —CENTURY —MICROPOLIS 
[45V 99A j-5ve.sA [+24у атл [05-384 |8900 
SHUGART — SIEMANS — MPI 5%” 
+51 @.БА |v12VG.SA| — — — [US-340 [33.50 
[15V 82A. |+12У@4А | — [05-323 [56.25 

SHUGART — SIEMANS — CDC 8" 
[55V 61A |-5V@ SA |+24v @ 1.БА [15.205 | 
[:5V 62A |-5VE@.5A |+24\ ӨЗА |US-206 |6900 
89.00 
3. 


If you can beat these 
prices we will be truly 
amazed. OEM’s at 500 
lot pay more than this. 
Call or write for full 
spec. sheets. 


52.50 | 
45УӨЗА |-5у@ бА |+24V@5A [08-162 |8900 
+V @ 1.74 | -5V @ 1.5А|+24у 9 2A. [05-272 |6900 


= 
c 


. TELEVIDEO 912C 

SOROC 10120— $675.00 
Televideo 912C— 665.00 
Televideo 920C— 720.00 
ADDS В-25 — 710.00 
Also have 920C, SOROC, 
HAZELTINE, etc. What 

we don't have is room on 


this page. Call Toll Free 
800 number for prices. 


C-ITOH PRINTER 


$499.00 : 
p [ан ` 
N El 


Look closely at the 
photo and see other 
adds in this rag at 
$995.00. Perfect units, 
warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. 


S-100 CARD EXTENDER 


$12.50 
(Gold Contacts) 


As long as there is a 

price war, we will fight 

your battle. Compare 

at your local Dept. | 
store and buy U$ MICRO. 


MEMOREX — VERBATUM — WABASH 


BASF FLOPPIES 
BOX OF 10 ONLY: # 
SOFT $2.65 ea. 
HARD 10 2.65 ea. 
2.65 ea. 
3.25 еа. 
3.85 ea. 
5.00 ea. 


BA" 
5u” 


HARD 16 
SOFT 1D 
SOFT 2D 
SOFT 2005 


Circle 418 on inquiry card. 


\ 
QUANTITY PRICES 


GUARANTEED! 15 DAY FULL 


| $195.00 w/no Drives 


| offered in Kit, 2 serial, 


| you can buy. № after 


| lines or 1.0, 40H. 


2143 Chip Set, 


| Never again at these low prices! 


664 № MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
TERMS: Prepayment — C.O.D. upto $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check 
to clear before shipment. 


SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


S1-MOD (KIT) 2 | 4116s $2.95 
$ 1 89 „00 MADE IN rN Т6 ^ Expansion 16K Dynamic . 
ыз | 5-100 systems. Ti, Mastek 200 NS 


Complete 5-100 12 Slot Computer. Ampile 
system power with regulated power for drives, 
Excellent for Subsystem or Hobby use. 

4 hours to build. (6 conn. іпсі., less fans) 


DUAL DRIVE SUBSYSTEM 


$995.00 - 


Еа 


< 


if this looks like a Lobo 


: 
Drive System, don't be | E ——щ 


fooled, Just because it 2 SHUGART 801R 
looks like one, works like POWER SUPPLY 
one, smells like one, and tastes like one (?) 
dosen't mean it has to cost like anal 


TWIN VERTICAL DRIVES 
5” $550.00 — 8" $980.00 

Attractive, conveniant 

Doubie Sided, Double 

Track available tool 


and compact Two Drive 
2-80 CPU (KIT) 


Mass Storage includes 
Т 


Intel, Call for manufacturer. 
Don't be mislead by this 
LOW price. This is a rug- # k 
ged 100% Duty Cycle 
7 by 7 Dot Matrix Printer. 
Brand new, factory warr. 

e RS-232 ADD $65.00 

e TRACTOR FEED ADD $70.00 
2114s 
$3.45 

One of the world’s two 
most popular STATIC 
RAMs, Factory prime 200 NS 
tested units, Sold in lots of 8 only. 
FUJITSU, HITACHI, etc. 
$4.25 
250 NS 


Power Supply, Drives, 
Cabinets and Cables. 


TMS-4044 
MM-5257 
INTEL 2147 


The other of the world's most popular STATIC 
RAMs. This one is АК by 1 organization, Don't 
buy Gold, buy these, the price won't last! 


2716s 59.50 (450 NS) 
2708s $6.95 (450 NS) 


Remember when 27 165 were $50.00 and hard 
to get? These units are so beautiful it's hard to 
part with them. But we will, for a small price. 

Guaranteed! 


HUGART DRIVE 
M 8" 801R 
$395.00 


| 8" 851R $585.00 
1000 piece rate, 


sales dropped, so we got’em, Fantastic buy, get 
them while they last! Full warranty. 


SIEMANS DRIVE 
Š 1208 375.00 


Very Special Price оп 
these BRAND NEW current production units 
Add $10.00 for Extended 1 Year Warrantee! 


cen 


The first time this 


world popular CPU 


3 parallel, CTC, EProm 
2-80 at 4 mhz, Software 
buad rata, etc. (less Prom & cabia) 


EXPANDABLE RAM 
xSPECIAL*SPECIALxSPECIAL x 


This is the best all 
around 64K board 


you see it, you don't 
agree return for full 
refund. Bank Select 
by extended address 


% $389.00 A&T* _ 


Manufacturer had 


Double Density 8” and 
5” Disk Controller хі, 
disigned forS-100 IEEE * К 
standards. Uses Western 
Digital 1795, 1691 


FANS $14.95 


These are brand new, 
in the box fans, Not 
noisey bearing pullouts. 


90 


908 4-5/8” 
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IDWEST 


OMPUTER 


RIPHERALS 


COMPUTER SYSTEMS 


ALTOS MODEL ACS-8000-2 64k, 2 drive, single user 
MODEL ACS-8000-5MUZ2 112k, 2 drive, two user 
APF IMAGINATION MACHINE Complete System 
APPLE Il plus 16k 
ATARI 400 
ATARI 800 
COMPUCOLOR 3 8k complete package 
RADIO SHACK MODEL III 16k 
EXPANSION INTERFACE OK 
MODEL II 64k w/one drive 
We carry the complete RADIO SHACK line at a discount 


SD SALES SDS-100 
SDS-200 
ZENITH 2-В9 (48k) 


PRINTERS 


ANACOM 150 150 cps, bi-directional, 9 x 9 matrix 
ANADEX DP-9500 
CENTRONICS MODEL 779 TRACTOR PRINTER 
737 "Letter Quality” wl cable 
We Carry the complete CENTRONICS line! 
DIABLO MODEL 630 RO w/Tractors 
EPSON MX-70 
MX-80 Tractor feed, bi-directional, 80 cps 
INTEGRAL DATA IDS 445G w/2K Buffer & Graphics w/Cabie 
IDS-460 w/Cable 
MP! MT-88 TRACTOR PRINTER w/cable 
MT-88G Graphics printer w! cable 
OKIDATA 82 Bi-directional w/tractor cable 
83 15" Carrage/Bi-directional 


NEC SPINWRITER 5510 RO Serial 
5520 KSR Serial 
5530 RO Parallel 
OKIDATA MICROLINE 80 PRINTER 80 cps, 9 x 7 matrix 
w/Tractors and cable 
TEXAS INSTRUMENTS 810 Basic 
TRS-232 PRINTER INTERFACE 


$1319 
$1529 
$999 
$815 


*$2579 


$399 
$550 
$752 
$1209 
$659 
$699 
$862 
$1099 


*$2579 
"$2879 
"$2579 
$554 
$679 
*$1499 
$59 


Allows you to use any serial printer with the TRS-80. 


WE NOW TAKE 
AMERICAN EXPRESS 


master charge 


TRE INTERBANK CARD 


WE PAY UPS CHARGES ON MOST ORDERS 
IN THE CONTINENTAL U.S. 
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idwest | ағын Peripherals 


TERMINALS 


HAZELTINE MODEL 1510 
1520 
PERKIN-ELMER BANTAM 
SOROC IQ 120 
IQ 140 
TELEVIDEO 912C 
920C 
ZENITH 2-19 


MODEL 2016C 16k Static RAM board, A & T 
2200 MAINFRAME A & T 
MOTHERBOARD 12 slots, A 8 T 


APPLE PRODUCTS 


Model 7440 PROGRAMMABLE TIMER BOARD A & T 
7470 3% DIGIT BCD A to D Converter A & T 
7490 GPIB (IEEE 488-1978) INTERFACE A & T 
7710 ASYNCHRONOUS SERIAL INTERFACE A & T 
7712 SYNCHRONOUS SERIAL INTERFACE A & T 
7720 PARALLEL INTERFACE A & T 
7811 ARITHMETIC PROCESSOR A & T 
7114 12k ROM/PROM Module A & T 


SD SALES S-100 BOARDS 


MODEL Expandoram (NO RAM) KIT 
VDP-8024 KIT 
VDB-8024 A&T 
VDB-8024 A&T 
2-80 STARTER KIT 
Z-80 STARTER SYSTEM A&T 
SBC-100 KIT 
SBC-100 A&T 
SBC-200 KIT 
Versafloppy Kit 
Versafloppy A&T 


Versafloppy 11 Double Density KIT 
Versafloppy ІІ Double Density A&T 


1467 S. Michigan Ave. 
Chicago, IL 60605 


We carry the complete line of CCS products 


INVENTORY CLEARANCE SALE 
PRICES SLASHED!!! 


* $1099 
*$1360 
*$799 
*$759 
*$1199 
*$799 
*$859 


CALIFORNIA COMPUTER SYSTEMS 


$242 
$352 
$101 


$99 
$102 
$202 
$132 
$142 
$99 
$356 
$69 


$192 
$302 
$402 
$402 
$302 
$382 
$252 
$305 
$274 
$223 
$295 
$305 
$376 


DISKETTES 
(Prices per box of 10) wen 
VERBATIM SYNCOM MEMOREX 
FLOPPY DISK STORAGE 5 1/4" Single sided, single density $31 $35 $28 
Single sided, double density $40 $39 $32 
CORVUS 11T 10 MEGABYTE HARD DISK *$4029 Double sided, single density $48 N/A N/A 
Fully compatible with TRS-80, APPLE II, and S-100 Double sided, double density $48 $52 $40 
Single sided, single density $41 $31 $33 
MPI MODEL B51 | |  $321 | Single sided, double density $51 $40 $41 
TRS-80 plug-in compatible 5.25" single headed 40 track drive. Comes Double sided, single density $61 $49 $55 
complete with case and power supply. S0 DAY WARRANTY. Сашкі кеі double density 561 $49 $50 


When ordering diskettes, please give us your make and model number of 
computer or disk drive, or give us the brand and part number of the diskettes 
you are currently using. 


BARE DRIVES 5 1/4” LIBRARY CASE holds 10 disks $3.95 
(No Case or Power Supply) | BINDER HOLDER holds 2 disks 10 for $7.95 
8” LIBRARY CASE holds 10 disks $4.95 
BINDER HOLDER holds 2 disks 10 for $19.95 
5” MODELS FLOPPY SAVER 5 1/4" $14.95 
8" $16.95 
Refills also available! 
MPI MODEL 51 40 tracks, 5 ms. $254 16k MEMORY KITS 200 ns $39.00 
MPI MODEL 52 Double headed, 80 tracks $299 . . | a 
NEC UPD416C-2 prime dynamic RAM. Compatible with TRS-80, APPLE, 
MPI MODEL 91 80 tracks $299 or any computer specifying 4116 dynamic RAM. 
MPI MODEL 92 160 Tracks, Double headed $399 


5.25” POWER SUPPLIES WITH CASE 
HOW TO ORDER: 
PHONE ORDERS: HOURS 10АМ - 5PM CST МОМ - FRI 


STANDARD MINI DISK POWER SUPPLY WITH CASE $80 B Y CHECK: Call in your order then sendus a cashiers check or money order, This way we 
DELUXE MINI DISK POWER SUPPLY w/CASE & extender card $131 can have your order waiting for you when your check arrives. Personal checks require 10- 
DUAL MINI DISK POWER SUPPLY w/CASE $121 14 days to clear. 


BY CREDIT CARD: Just have your MASTER CHARGE or VISA or AMERICAN EXPRESS 
DISK DRIVE EXTENDER CABLE $16 handy, we'll do the rest. 

MAIL ORDERS: NEW ADDRESS 1487 South Michigan Ave., Chicago, IL 60605. 

ALL MAIL ORDERS: Send your NAME and STREET ADDRESS (we ship UPS), CITY, 
STATE, ZIP CODE AND TELEPHONE NUMBER along with your order. 

BY CHECK: Include a cashiers check or money order with your order. Personal checks 
require 10-14 days to clear. For your safety, mail your order via insured mail. BETTER 

DRIVE CABLES SAFE THAN SORRY. 

BY CREDIT CARD: Neatly type or print your MASTER CHARGE or VISA account 
number along with the expiration date and 4 digit interbank number (MC only). 


1 DRIVE TRS-80 CABLE $24 IL. RES. ADD 6% SALES TAX 

2 DRIVE TRS-80 CABLE $29 

3 DRIVE TRS-80 CABLE $35 SHIPPING INFORMATION: We pay ali UPS ground service charges (USA only, BLUE 
4 DRIVE TRS-80 CABLE $40 LABEL EXTRA) оп all items except those denoted with an asterisk ("). (*) items must go 


airfreight or truck and can be sent freight collect. 
FOREIGN ORDERS WELCOME, CALL OR WRITE. 


We'll make any cable! Call us with specs. 
ALL orders F.O.B. Chicago, Il. 


THE DOUBLER by PERCOM DATA $203 
Double density controller for TRS-80 Model |. With data separator. (Use 

your РЕВСОМ DISCOUNT coupon} 

DATA SEPARATOR by Percom Data $29 WARRANTY INFORMATION: АП Equipment carries a 90 day parts and labor warranty, 
Stops read errors on inner tracks. unless otherwise noted. Warranty repair or replacement will be provided at no charge, 


excluding shipping costs. 10 DAY MONEY BACK GUARANTEE: If within ten days you 
return merchandise п new and re-saleable condition we will refund your original pur- 
chase price. All refunds, exchanges or repairs Include original cartons, packaging, and 
manuals and be In new and re-saleable condition and accompanied by your orlginal in- 
voice. А 10% re-stocking fee may be charged on returns at our discretion. 

Not responsible for typographical errors 

Prices subject to change without notice 


—— M—" 


SO FTWA R E Dealer Inquiries welcome 
— a TRS-80" TANDY CORP. 
NEWDOS + (40Track) $99 
NEWDOS 80 $139 
MICROSOFT FORTRAN $85 
e e $305 SAVE TIME... ORDER BY PHONE 
mace a0 e TOLL FREE: 800-621-3229 
paie orn $130 IN ILLINOIS: 312-987-1024 


10% off all RADIO SHACK software 


We carry SBSG, Microsoft, personal software, Apparatt and many other 
brands. All at a discount. 


ИЕ 1467 South Michigan Av. 
H Chicago, IL. 60605 
PUTER 


230181 р We pay UPS charges on most 
RIPHERALS 


orders in continental U.S. 
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У А š .. 10.95 
УА Z-80A 12.95 
9 Q 6502 , 11.50 
© M ġa 6800 . 11.95 
Ç . O 4 6802 . 17.95 
\ % 17 0809 , 39.95 
0, 1) MICRO 8035 , 24.00 
м PROCESSORS 8080A . 6.59 
8085 , 15.95 
8748 . 59.95 

Z-80 SUPPORT 
3881 PIO ...... ... 875 
3881-4 Р/Ө4 МИ: . 12.95 


3882 CTC .......... 8.75 
3882-4 СТС“ MHz 12.95 


3883 DMA .,...... 29.50 
3883-44 DMA-4 MHz 36.95 
TT 3884 S/O ......... 35.95 


3884-4 SIO-1 MHz . 39.95 


Special Purchase - Save $50.00 


Novation Cat Modem 
300 baud, answer and originate 


only 700 
availible at this 
special price) 


IOM-5200A List price $189.95 :..... 8139.95 


D-CAT 300 baud, direct connect modem 
IOM-5201A Special sale price ...... $189.00 


AUTO-CAT Auto answer/origiate, direct connect 
IOM-5230A Special sale price ...... $239.95 


MICROMODEM - D.C. Hayes 
Auto answer/dial modem card for Apple or S-100 
IOM-2010A Apple modem $349.95 
IOM-1100A S-/00 modem $375.00 


SUPPORT 


DEVICES 

. 3.25 

ae 4.65 

D d. 2.95 

‚..., 3.25 

8224-4 ... 5.75 

8226 ..... 3.85 

8228 .... 4.95 

8238 ..... 4.95 

6800 8243 .... 8.00 
SUPPORT 8250 ...,14.95 

495 8251 ., ,. 6.50 

x AN 15.05 8253 ....17.95 

в .....15.75 8255 .... 650 
6850P ........ 480 8257 ... 19.95 
6852P ,.,...... 5.95 8259 .... 17.95 
6875р .. ...... 595 8275 .... 49.95 
б6НАВВР ...... 27.95 8279 ... 15.95 


/ 
JADE's new dual dish subassemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan, power-cable kit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet, and all necessary hardware to mount 
2-8" disk drives - it's all American made, 
guaranteed f or six months, and it's in stock! 
Dual 8" Sub-Assembly Cabinet 


END-000421 Cabinet kit .......... $225.00 
END-000420 Bare cabinet ..,........ $59.95 
Single sided, double density disk drive sub-system 
END-000423 Kit w/2 8" drives .... $975.00 
END-000424 A & 7 w/2 8" drives $1195.00 


Double sided, double density disk drive sub-system 
END-000426 kit w/2 8” drives .... $1495.00 
END-000427 A & T w/2 8" drives $1695.00 


8” DISK DRIVES 
Highly reliable double density floppy disk drives 
Shugart 801R single sided, double density 
MSF-10801R SA-SOIR ............. $425.00 
Special Sale Price 2 for $790.00 


Shugart 851R double sided, double density 
MSF-10851R SA-85IR $595.00 
Special Sale Price .......... 2for $1150.00 


qe & à 4o» 4d b » à е 
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Siemens FDD100-8D2 single sided, double density 
MSF-201120 6 mo warranty ....... $385.00 
Special sale price ............ 2 for $750.00 


Qume Datatrak 8 double sided, double density 
MSF-750080 SA-851R compatible .. $599.95 
Special saleprice ........... 2 for $1160.00 


JADE DISK PACKAGE 
Double density controller, two 8" double density floppy 
disk drives, CP/ M2.2 (configured for controller), hardware 
and software manuals, boot PROM, cabinet, power suppl y, 
fan, & cables 
Special package price $1395.00 


sq vü 4 # = » у q а еа 


PROMS 
2708 {thw . G25 
НІ for $4.5 


2716 5 ‚. 985 
2718 Sr .... .. 9.95 
10 for $7.95 ea 
vac — 25.00 
2732 JU ,.......« . 25.00 
2755 50 „ей 9.95 
RAMS 
21102 2 MHz ...,.. 1.25 
21L02A 4 MH» ..... 1.50 
2114L 2 MHz .... . 3.50 
2114LA 4 MHz ..... 3.75 
АҰ5-101З3А .. 5.25 4116 .. ‚. 3.50 
А\УЗ-1014А ВА 4164 Gik x1 ....... 39.95 
ТНІ60ОН ... 5.25 5257 2 MH2 .... 6.75 
TMSGO1] .. .. 5.95 5257A 4 Miz ...... 7.25 
IM6402 ,. ... 9.00 MKA118 ........... 17.95 
Ф 
Accessories-Apple/TRS-80 
ЕЕЕ 


16K MEMORY UPGRADE 
Add 16K of RAM to your T RS-80. Apple, or Exidy in just 


minutes. We've sold thousands of these 6К RAM 
upgrades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our | year guarantee, 
МЕХ-16100К TRS-80 Rit ............ $29.00 
MEX-16101K Apple kit .............. $29.00 
MEX-16102K Enxidy kit IE $29.00 


16K RAM Card - Microsoft 
(T here ts life after 48K) 
MEX-16300A A & T ,..,........ ... $174.95 


Z-80* CARD for APPLE 


Two computers in one, Z-80 & 6502, more than doubles the 
power & potentialof your Apple, includes Z-80* CPU card. 
CP. M 2.2, & BASIC-80 


CPX-30800A A & 7 
APPLE CLOCK - Cal Comp Sys 


Real time clock w/battery back-up 
IOK-2030A A & T ......,.......... 


DISK DRIVES for TRS-80 


23% more storage, B times faster, 40 track with free patch, 
120 day warranty, includos case, power supply, and cable 


MSM-12410C Save $125.00 !! ...... $299.95 
8" DRIVES for APPLE 


Controller. DOS, two 8" double densisty drives, cabinet, 
power suppl y. & cables 
Special package price 


T . $279.95 


$109.95 


$1475.00 


APPLE STICK - Micromate 
Joy stick with pots for Apple 11 
SYA-1510A А&Т 


VISICALC - Personal Sftwr 


The ultimate program for your Apple И 
SFA-24101005M Complete package $139.95 


PRINTER INTERFACE - C.C.S. 


Centronics type FO card w/ firmware 


IOI-2041A А&Т.................... $99.95 
AIO, ASIO, APIO - S.S.M. 


Parallel & serial interface for your Apple (see Byte pg 1} 


IOI-2050K Par & Ser kit ........... $129.95 
IOI-2050A Par & Ser A& T ..,.... $159.95 
IOI-2052K Serial kit .......... — $89.95 
IOI-2052A SerialA& T ............. $99.95 
IOI-2054K Parallel kit ........... oss $69.95 
IOI-2054A Parallel A & T ........... $89.95 


A488 - S.S.M. 


IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, 1 year guarantee, (see April 
Byte pg 11) 


IOX-7488A А&Т.................. $399.95 


5-100 CPU 


2810 Z-80* CPU - Cal Comp Sys 
| 5 72 


2/4 MHz Z-80A * CPUwith ТЕ 232C serial 1/ Орог and оп. 
board MOSS 2.2 monitor PROM, front panel compatible. 


CPU-30400A A & Т . $269.95 


THE BIG Z* - Jade 
2 or 4 MHz switchable 2-80" CPU with serial 1/0, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
75 to 9600 


CPU-SEMOIK Иа... $145.00 
CPU-30201A 447 ......... a $199.00 
CPU-30200B Bare board ............ $35.00 


CB-2 Z-80 CPU - S.S.M. 
2or4 МН: 2-80 CPU board with provision for upto 8 K of 
ROM or 4K of RAM on board, extended addressing, IEEE 
S-100, front panel compatible. 
СРО-30300К. KH .................. 8199.95 


i m .. $239.95 


SBC-200 - SD Systems 
4 MH2 Z-80* CPU with serial & parallel I/Oports, upto8 К 
of on-board PROM, software programmable baud rate 
generator, 1K of on-board RAM, 2-80 CTC. 
CPC-30200K Kit $339.95 


$399.95 


S-100 Disk Controller 
DOUBLE-D - Jade 


Double density controller with the insidetrack,on-board Z- 
80А*, printer port, IEEE S-100, can function on an 
interrupt driven buss 


"з o * ON «п а п а 4 " а 4 9 * а 


41444...... 


IQOD-I2DOK ЖИ ..2.................. $299.95 
IOD-1200A "А & Т ........... ... $389.95 
IOD-1205A SYA" AAT ........... ‚ $389.95 
IOD-1200B Bare board .............. $65.00 


DOUBLE DENSITY - Cal Comp Sys 
Лл" and 8" disk controller, single or double density, with 
on-board boot loader ROM, and free CP/M 2.2* and 
manual set. 


IOD-1300A A & T ................. $369.95 


VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 5!A4" 
IGD-IIBOK ЖИ «oes . $379.95 
IOD-1160A Jade A & T $439.95 


S-100 Video 


VB-3 - S.S.M. 


80 characters x 24 lines expandableto 80x 48 fora full page 
of text, upper & lower case, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 
input. 


ІОУ-1095К 4 MHz kit ............. $345.00 
IOV-1095A 4 МН? А &Т.......... $395.95 
ІОУ-1096К 80 х 48 upgrade ......... $39.95 


VDB-8024 - SD Systems 
80 x 24 ir mapped video board with keyboard [/O, and 
on-board 2-80 А. 
IOV-1020K Kit 


ч чо + * = зз - 8 п оп m b n 4 x & у à s 


$399.95 
$459.95 
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VIDEO BOARD - Jade 


64 characters x 16 lines, 7 x 9dot matrix, fullupper/lower 
case ASCI character set, numbers, symbols, and greek 
letters, normial/reverse/blinkingr video, S-100. 


IDV.TOSOK Kit ......—.. iiL... $99.95 
IOV-1050A AGT ................. $125.00 
ІОУ-105ОВ Bareboard .............. $19.95 


MAINFRAME - Cal Comp Sys 
12 slot S-100 mainframe with 20 amp power suppl y 
са: Че. „агаа er aa e, $429.95 
ASCII KEYBOARDS - Microswitch 


58 key plus numeric pad and control keys 
КВА-99058 А47Т7................... $39.95 


>ircle 207 on Inquiry card. 


S-100 Memory 


MEMORY BANK - Jade 


КЕ MAU UAM 
4 МНг, IEEE S-100, bank selectable, 8 or 16 bit, 


expandable from 16K to 256K 


MEM-99730B Bare board ...... MS 7; $55.00 
MEM-99730K Kit, no RAM ........ $219.95 
MEM-16730K 76K kit ,,,.......- $249.95 
MEM-32731K 32K kit .,..,.... ‚... $289.95 
МЕМ-48732К 48K kit .,.......... . $324.95 
MEM-64733K 64K kit ‚,...,....... $359.95 
Assembled & tested .............., add $50.00 


64K RAM - Calif Computer Sys 
4 MHz bank port / bank byte selectable, extended 
addressing, 16К bank selectable, PHANTOM line allows 
memory overlay, 8080 < 2-80 / front panel compatible. 
МЕМ-64565А А&Т............... $575.00 


EXPANDORAM II - S D Systems 
4 MHz RAM board expandable from 16K to 64K 


MEM-16630K 16K kit .......... ‚.. $275.95 
MEM-32631K 32Kkit ............. $295.95 
MEM-48632K 48K hit .,........... $315.95 
MEM-64633K 64K kit ............. $335.95 


Assembled & tested ............... 


32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 21 I4L's 


MEM-16151K /6K 4 MHz kit ,,.,... $169.95 
MEM-32151K 32K 4 MHz kit ,..... $299.95 
Assembled & tested ....... m add $50.00 


16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz 16К static RAM board, IEEE S-100, bank 
selectable, Phantom capability, addressable in 4K blocks 


МЕМ-16160А I6K 2MH2A&T.., $286.95 
MEM-16162A I6K 4 MH2A&T ... $289.95 
MEM-16160B Bare board ............ $50.00 


PB-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 
MEM-99510K Kit ................. $139.95 
МЕМ-99510А A&T ............... $199.95 


PROM-100 - SD Systems 
2708, 2716, 2732, 2758, & 2616 EPROM programmer 
MEM-99520K Kit .......... — $219.95 
MEM-99520A Jade A & T .-4тах.,, 9269.95 


S-100 I/O 


І/О-4 > S.S.M. 
2 serial I/O ports plus 2 parallel [/Q ports 


IOI-1010K Kit Chere Petr renee ниче wr nn’ $159.95 
ІОІ-1010А А & Т "о клх RA OR OH (=k hn es $219.95 
IOI-1010B Bare board ............... $35.00 


S.P.I.C. - Jade 
Our new 1/0 card with 2 5108,4 СТС», and 1 PIO 


IOI-1045K 2 CTC's, 1 SIO, i PIO .. $199.00 
IOI-1045A A & 7. ....»... $259.00 
IOI-1046K 4 СТС», 2 510%. 1 PIO $259.00 
IOI-1046A А&Т.................. іе 00 
IOI-1045B Bare board ю/ manual |... 


IOI-1045D Manual only 


Software 


CP/M 2.2 - Digital Research 

Latest & most powerful release of CP/M 
SFC-52506000D Manual set ........ $24.95 
SFC-52506000M 5" disk & manual $149.95 
SFC-52506000F 8” disk & manual $149.95 


SDOS - SD Systems 
DOS, CBASIC-2, 2-80% assembler/editor/linker 


SFX-55001000D Manual set ........ $24.95 
SFX-55001002M 54" disks “тап $199.96 
SFX-55001006F 8” disk & manual $199.95 


| 800-421-5500 800-262-1710 


E For Technical Inquiries or Customer Service call 


i -JA DE 


Printers 
SPINWRITER - NE 


65 cps, bi-directional, (etter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on- 
board, 16K buffer, ribbon, print thimble, graphics, micro: 
space justification, data cable, and self testrdingnastic 
ROM. 

PRD-55511 without 16K buffer ... 
PRD-55512 with 16K buffer ...,., 


$2795.00 
$2895.00 


МХ-80 - Epson 


132 column, 9 x 9 dot matrix, multiple fonts 


PRM-27080 Save $100.00 ........... ,. Call 
MX-70 

PRM-27070 With Graftrax IT ,......... Call 

Interface for Apple ......... — Q $110.00 


CENTRONICS 737-1 
9 x N dot matrix. letter quality, proportional spacing 
PRM-15737 Parallel ............... $725,00 
With interface for Apple ‚..,...,... $825.00 


Single Board Computers 


Z-80* STARTER KIT - SD Systems 
Complete 2-80" computer with RAM, ROM, МО, display, 
keyboard, manual, and kluge area. 

CPS-30010K Kit ....,............. $369.95 
CPS-30010A Jade A & T .......... $459.95 


AIM-65 - Rockwell 


6502 computcr with alphanumeric display, printer, & 
keyboard, and complete instructional manuals 


СРК-50165 IK AIM ............... $449.95 
CPK-50465 4K AIM ............... $499.95 
SFK-74600008E 8K BASIC ROM ... $99.95 


SFK-64600004E 4K assembler ROM $84.95 


PSX-030A Power supply ............. $64.95 
ENX-000002 Enclosure .............. $54.95 
4K AIM, 8K BASIC, power supply, & enclosure 
Special package price ............. $675.00 


DISKETTES - Jade 


Bargain prices on magnificent magnetic media 


5%" single sided, single density, box of 10 


MMD-5110103 Soft sector ........... $27.95 
MMD-5111003 10 sector ............. $27.95 
MMD-5111603 16 sector ............. $27.95 
54” double sided, double density, box of 10 
MMD-5220103 Soft sector ........... $39.95 
8” single sided, single density, box of 10 
MMD-8110103 Soft sector ........... $33.95 


8" single sided, double density, box of 10 
MMD-8120103 Soft sector ........... $39.95 
8" double sided, double density, box of 10 
MMD-8220103 Soft sector ........... $49.95 


$-100 CARD CAGE - Vector 


19" rack mountable. adjustable, holds 21 cards 
VCT-CCK100 Anodized Al .......... $47.95 


Metal cage with card guides & fan mounting 


ENX-106601 Six slot ................ $29.95 


ШЕ EN UN ип ип ка теі 
PLACE ORDERS TOLL FREE 


Continental U.S. Inside California 


213-973-7707 


Computer Products 
4901 W. Rosecrans, Hawthorne, Ca 90250 
TERMS OF SALE: Cash, checks, credit cards, or 
Purchase Orders from quatified firms and institutions. 
Minimum order $15.00, California residents add 65 tax. 
Minimum shipping and handling charge $4.00 "Pricing 
and availihility subject to c 'hanighout notice. 


California Di 


26 Megabyte 
Hard Disk Drive NEW 
from from 
GEORGE MORROW'S | Shugart 
Thinker Toys Technology 


$3950 


B ` = = 
V f ч 
| T = = А) (аш L 
А 4 k Cher Murrow Fronts. Disc ducks? JI сағатайігг x34 
(тый = Ананы hapu stiti wA шак Juet 21 Cunteolle r t> Megabyte 
e м — Е = э эВ 


Puscns 212 | trnave ҮНІ board disk Сони ата 
Migcus 212 2 dries 1527 иені Сг ист 219 


Бир PLASTIC LIBRARY CASE INCLUDED WITH THE ` Descum 3-2 d Менге КЕ San Maltin 27. l 1 
PURCHASE OF EVERY B@X OF DISKETTES: Preus HY 2 drives хар Vela fun Мезмілде hard P Hard Disk Drive 


Puckaged in the same physical size us the industry stan- 


Pres lateded tar Califoria Mysid uv an of 


the toast раар ten пробор epy еб- пачата rola dard 5 1/4" minifloppy disk drive. The micro- Winches- 
Mesh қаданы MB certified doubly uenams At ter stores thirty times as much data (6.38 megabytes 
‘parka. ім e cyta fided r. е Фа И cach deve E ` i 4 le 

Аш. —. ў — m ans — à ‚= A^ 495 | IEW LETT AC KARD unformatted), accesses data twice as fast {170 milli 


C antem pl on. lg то seconds) and transfers data twenty times faster (5.0 


anh етеру box of disketes, SMD-CD540)K10) a BOX $9650 megabits per second. ) 
| | ‘Phe 517506 is factory sealed to protect the media from 


Vivase ерте Гу compuler or required ecctors, 
Ten boxes $22.75 One hundred boxes $21.50 | Е environmental contaminates. Requires only DC voltage. 
2 Гы Hewlett Packard НОВ ін a com- к В "- Т 
h pleri. low. eost portable compun Dual California Digital 5 1/4" enclosure, 


MEXIDISKLTIES ox 10 boxca iue 10 boxes INS E % = syste, tte acl? contained package 5.1506 drive and power supply. 51500 
Мәз еген 3401 327.00 $25.00 Scotch 7-4(0)(10)(16) $31.00 — 825.00 ON CRE apta и cry 
Кегін: 51404410) 28.00 27.00 Dysan 15.00 43.00 À Shugart Associates SA400 removable $300 
dd: 


niedia disk drive for above package. 
нае мен Scotch pox 105х.  Uytuan bon 10 ух. MRX box 10 Dx. 


Single side; аше den. 740-0 335. 333. 3740/1 SAU. 547, 3060 33. 3.3. S-100 & Apple controller scheduled for 


Sunil: sides duubte den. 741-0 — 45. +3 374004 75. 72. 3090 37. 35. spring release. 
Sini le side’ 3? sector 740-32 35. 33. пз. na. 
жас sire? doghile 1). 743-0 65. 59. ба. 5115 44. U 


ЗОН beand bead cleaning ін. $24.99. ММА-СК(5)8) please apecify БІЛЕ 8" ; = | TT i 
Prices available on request for: (аре. саме рез. diakpucks. volenw dlaketies. ы shugart Associates 


MEMORY 


= j The new BSH timor curis yous: hunu, just like clockwork. ‘Turns on Бипра and š 
TRS- -80 i appliuiees while: your acuy Irom hone. Completuty compatible with youu ex- 801/ R Disk Drive 15 Ibs. 
{geting System Х=10 devicus. 
L с 3 уе кте Shagart ШН ГИ with CP 208 power supply, mation culum fan, con- 
APPLE i n en BSR Timer citht channel | $85.00 Appliance Module 300 W. Мала plete in dual enelow re with ali the uae kurmeakina calles. $795 


„taster control censole 34,25 Lamp Module 300 Watts 13.55 ні 
Ulensonle Convair Tm Kbit full control wall switeh 14.50 Documentatii included. 36 pounds.  M5D- 1802 


16k memory (8) 4116 5 | iia лмо навол ES Ча аш. $1195 


Disk изме cable. 8 feet ЫЙ puntactop eli odpe curd бесан" 
a both enda, WCA»630S 825,00 


DNUS DERE. ^ | S-100 Mother Board $35 Export Disk chives. 220V. SOMN: add 450,00 per diak drive. 


Add $3.00 for TRS-80 jumpers 


and instructions. | Quiet ІШІ | im m ШІ SURPLUS 


DYNAMIC Buss Ou ШЕ = 
КОЙШ ЖЕШ ЕТЕ ; 
ee RS ЭШ и | DATA INPUT 


4116- 200ns 3.25 3.00 2.75 2.50 18 slot | j ПІ ШШШ wy | ШІ - арче TERMINAL 


4116  150ns 3.75 3.50 3.25 3.00 n—— P 
4154 à4K 49.50 45.00 МА! -.--- Елан == ue wired тон the CAC QNM ow Пане 


writen. The unl was ariginolly deslanod 
tor прамы data digectiy onio солее tape. 


Yee Bestem [а comprised of a prenitum cast aluminium and fiberglass enclosure, 
ST I dong with 4 Ho6eywell / Microswitch hall effect keyok è Phiriy display lampa 
аме (he operator of the вунісін ulatus. Poor incl bud speaker ра emat Joi odas. 
acceptance of data š d alerts the operator of pending problems. 
211.02 450ns. 1.19 


1.05 ‚ӨЧ Hut most of ull this QUEE termini, with a EU ET URN HON. қыз be nro 
" lo danke the perfect home fer an S210D can erand video display; or with slight 
211.02 250ns 1. 49 1. 45 1. 39 modification will aceep: the Rockwell AIM-55 mieroj computor. 


2114L4 450ns 3. 95 2.95 2.75 i р, мен 3 ил. "UT Five volt regulated power supply һе available (or an additional $20, {new дет Бе} 
2114L3 300ns 4. 25 3.75 3.00 4 NE ш А. айе, мавы ИШ All waits arw їл excellent condition, Original scquisttun over $700, 32 д, 
4044-4 450ns 4. 95 4,50 4.95 қ X c He were 32) 7 

- . at . А К } 1 
4044-2 250ns 5.50 4.95 4.50 y E 1 Ha RAM dis Kin 
5257-3 300ns 4. 47 4.25 4.05 3. kat лш, 720% dh rmn 1.93 bb 


Card Transport 
EPROM J r Mhig S.ctkve card transport tè pbl of storinz 


aul aari via ever 110 choracters с) duts іге 


2708 450ns 4.95 4. 50 3.75 3, T пат de 2x $. ЦЕ sivie mewti oha > P. 


- qae g echanisu pala theo песие сага across. Hu- Tour tipem 1: 
2716 5V. 1. 95 6. 50 5. 00 m P 5 Si Seer es да (deal (or inv dAn pirocesima орыта s best 
2718 tri-volt 9.95 9. 00 8. 25 заңың suf. {рт usi tu ration іу сев кеъ ц. Ышш} Cost лет ~ 200,00 


2732 Intel 19. 00 17.50 18.00 йық өмі Wayqi card includes Neu surplus. Мам 
2532 TI 21. 50 19. 


n. > Su Sree $13950 


CAL) Ык, CH RAN RCT UIN 4” fpe ноћ 
DELP rae $160 27 3 
8-100 428" centers wich DEUS Гүлдү 2.23 | PORTABLE DATA ENTRY SYSTEM 
Нива solder ӨО” ге» $2.05 $2.5 РЕ hoat 1.50 1 р 
Imsa wire wrap ЕГІ) 185 БАР изме 24450 2.15 [Pree use lita лиги in ja sere Ort medly tersine tur peral atepe sprer gery 
Suilins Hi-Hel, . 250 „ш. D2M SS была 3225 3 зы peat oe. [Bee ope ratem ағас fae ала ағы central rat weer, И egotie Oh 


n t Á—— 
direct connect Your Choice Salling ГАР Ме. мы in š 1 2 ` bared athe irp раса. Aimer all permirent gata hu te =] ефлезте 1, tbv a huge 
м ГА, Um T I : + 3: 


ӘЛЕН % nat LE алак aix бефара, te Маде! ga рага! ыч the cage зл r am all she poo 


,156 Centers (standard) 115235 female 3. 3.11! Vries Айрус элй: BB оков Qata Ш basa iha sate patent. 
22/43 Kim Eyelet 2.50 2.4: bli Нос УР 2 we В se Uycladea: Casseite drive writ: тыту bez keyboard with LED 
36/72 Digital Group 9 Г 2,90 d DC37P maje 2 : 3 tuplar) tye Could "D" NiCads with charger: Acoustical епырдег ым) DH?5 cable. | 


иг сизлеге ны 8 Менін бу Des» of infers at cm dic to tle cara con pression a Жыла G E DC hood SP i ү Sars ны a: ‘i : "ane —€ 
АЗЫ сре Пера Нины Cheam cither af ths t A t 13/86 Миға а UU БД" 600 2 E E. 
+ acu stc ^ ‘ guo Сайн адак: 13/86 Noo. 6600 w/W 7.00 LUDOJ male 


Ны Umvorsal Da Зушегез НИР із switch selectaide {шс anywe: wad orig- 190505 Temale v.30 | Ке ulated 
minty n амын, bulls Hell £03 compatable, Birecctly oonmecta Qo Тіке new пня ог s А iE oe LPSO huod 272.60 z £ 
Черное pieh, 100% рома? fram the tid ephann-lüne, Ña need Lo losats moder in TS PRURAT LI CIRCUIT SOCKETS 


pate tu Л.С. power revepticle,— MOD-IUSLI?— 2 punts. "35, Frulite A phos Cl NI HAS EU Power Supply 


jo. UU" Cat conmnneots te meget uf Ube mw "Idi" oanlular handsets. а: ber spin 3.10 3.31 87-30360 1-84 


ч ali yie ham office telephones, Requires external A.C. power, MOUG-DCAU 711. ішін .10 aft 5 > 
16 in „12 «ht IGUN CAKLE CONNECTORS VOLT AMP 
18 pin .15 "A 17/34 S" ақ ШЫ» 418 ayn 


Hpi .26 ui 30/9 TRS-UU 53.65 5.05 4,710 thin LE. sonus power кырык was remort fran: working pipoa. 
UDS 103J/LP AUTO ANSWER $219 M pa .H 1,37 23/50 B" disk 5459 315 450 Pasu (panas asun ке ое waits fivc майла л m сепа tive ain 
Улік ойе for TTL hubby applicstiuma. ЖҒС-Г5І 8 рыла, 


. TOLL FREE ORDER LINE 
AM merchandise sold by California Digital is premium grade. (800 A? 1-5041 
Shipping: Firat five poan da $2.00; each additional add 2.40 T ) ( 


Foreign orders 10% shipping. Excega will ba refunded. 


California residents add 8% gales тах, COD's discouraged. TECHNICAL & CALI FORNIA 


Open acacunis extended to stain aupperted educational ШЕ" 


i tions and companies with a "Strong Dun & Brudgt гені." (2 1 36 -90 1 
Warehouse: 15808 Шш Bed. — Visltors hy appointment. à : 


California Di 


ITA 


| 


Post Office Box 3097 В е Torrance, California 90503 


MEMOREX  MEPOREX 


MEMOREX  MEMOREX 


MEMOREX  MEMOREX 


NEW 


from 
INTEGRAL DATA 


460 


Paper Tiger 
св Нез 91120 


The 460 Рарсг Tiger usus a dot matrix character formation technique in which | 
placement of the dots overlap both horizontally and vertically to achieve a corre- 
spondencc quality printing. 

The printer's nine-wire print LL proni remis r 
lically overlapping «сіз. The bs i Р 

| cessor contral by а slepper motor агтүтт 

“Two K" buffer allows the printer to accept Í 
CRT acreen, With graphics suggested retail pmi 


NEC Spinwriter ж- 
S510P/S "ы 


'8 to create the ver- 
under micropro- 


ғ entire content cf a l;? 
ec $1,395 27 bbs, ИН 


The wil processing quality Spinwriter prigte at speeds upio 25 cht- 
uttered per second. Fhe Model 5519 is supplied with boim parah d 
And 45.23% serial inrerr:cian- сіңе ішгіпсіні ig she tractor icd iiech- 
»nísn along with print 10а bje ¿nd гішһзоп. PRA=551005 70 165. 
Keyboard (KSR) Model 5420 P/S avatheble $299, PRN-3528PS 75 lbg. 


je—- "TEC V-300 


$ Word Processing 
DaisyWheel Printer 


$1595 


Finally а feasonably priced Ictter quality printer.,, Hi-directi onal priming at 

25 characters per second, Full 136 print positions wide. Proportional spadng 
14120" horizonta , 1/48" vertical. 

Uaes standard Diablo brand Interchangable daisy print wheels. 

Intel 8085 CPU microprocessor controlled. Interfaces via Centronics parallel 
connector. Shipping 58 ibs. PRV-300. 


43 


MODELS 


$ 995 
1050 
1100 
1195 
1495 


4320 KEYBOARD 


TTL serial output AAA 
RS232 serial AAK 
Friction 80 column AAE 
Friction 80 RS232 AAL 
Beil 103 Modem AAB 


Ultra Violet Products UVS TIE 


UV EPROM ERASER 


*65 


тика + та 


CENTRONICS 
730 $595 
737 $750 


Both the Centronies 730 and the 737 are cnpable of поти 
standard office letterhead or pin feed continuous forns. 

For higher resolution the 737 implements а nine wire dot 
matrix printhead. Parallel interfacing. Add 345 for 
R5232. РВС-730Р (S) PRC-737P (S) 17 lbs. 


MEMOREX 
8”DISKETTES 


JE S 


Босап Пу ты: Лито CorPeration 


LIBRARY 

CASE 
had a cancellation un и vontract fer 
п truck load of ем tach diskettes. 
California Digital wos fortunae to bu 
offered this load of prime u gnmic 
пт© фр, 


liese disketes are “UX BRANLEL" 
bul ағы guard Шай quality 
Mernorex Hrant. (#3060 single дел. } 
Like all disketteg sold by Catiformin 
Digital. a tíbrarv case ім supplied 
free with the perchase of every пох. 
This offer te subject tn remaining 
luvemory on hand, 


Terminal 
IBM Direct Price *129 
California Digital 


51195 


discount 
price 


DIALOGUE 80 
CRT TERMINAL 


elle њай piiss di 
Балаға waa 


VIDEO TERMINALS 


ADDS Regent 25 $850 
ADDS Regent 30 950 
ADDS Regent 40 limited praphics 1195 
ADDS Regent 60 Block mode 1495 
Ampex Dialouge 80 two page, detatch 995 
Digital Equipment VT-100 1595 
Digital Equipment УТ-132 VDT-V132 1895 
Direct VP-800A emulator VDT-P800 call 
Hazeltine 1410 VDT-H1410 750 
Hazeltine 1420 VDT-H1420 795 
Hazeltine 1500 VDT-H1500 850 
Hazeltine 1510 VDT-H1510 1025 
Ilazeltine 1520 VDT-H1520 1225 
Hewlett Packard 2621A VDT-HP21A 

Hewleit Packard 2621P VDT-I1IP21P 

IBM 3101-10 character mode green VDT-3101 1195 
IBM 3101-20 block mode VDT-31012 1395 
Lear Seigler 3Aupper case only VDT-L3A B50 
Lear Seigler ADNI5 VDT-L5 945 
Lear Seigler ADM31 VDT-L31 1385 
Lear Seigler ADM42 VDT-L42 1995 
богос 10 120 VDT-Q120 675 
Soroc IQ 135 NEW VDT-Q135 850 
Soroc IQ 140 detatchable keyboard VDT-Q140 1150 
Televideo 912C VDT-T912 665 
Televideo 920C VDT-T920 745 
Televideo 950C detatchable keybd. VDT-T950 985 
Zenith 2-19 VDT-Z-19 735 


| VIDEO MONITORS 


BMC FG12C 18 МНа 
P-31 grn p I un 
ее ку Апёк. 13 
Leedex 100 green 
аниге 100-80 
Hitachi color 13" 
Zenith eolor 13" 
МЕС агива phosphor 
Ванная ио color 10" 
ТТИ: ШВ Bw 
Sanya 12" green phos. 
Бонус 15" BW 
Зану 13" color 


VDT-R25 
VDT-R30 
VDT-R40 
VDT-R60 
VDT-D80 
VDT-V100 


numeric cluster 
35th status line 


$259 
129 
169 
197 
389 
379 
219 


"100 


149 
235 
259 
419 


+ 


All merchandise sold by California Digital is premium grade. 
Ehippling: Firs Five pounds $2.00; each additional add 5.40 


Forelgm orders 10% 


shipping. Excess will be | кыйыл, 


California residents add 6% males tax, C OL's discouraged. 


master charge 


кез pad qu 


Circle 57 on inquiry card. 


Open accounts extended to state supported educational institu 
Шешім and eam 
Warehcige: 15 


anies with a "Strong Bun & Bradstrect. ' 
08 Inglewood Blvd. Visitors by nppointment. 


Immediate Delivery 


| Godbout шарит, 


World's Best Selling Printer 


EPSON 
МХ80 


Correspondence quality printing. j 
A lot of printers costing a lot more can't touch Li 515-81 = 


performance. !t gives you a choice of 40, 80, 66 or 132 са)- 


umns of printing in as many as four distinct printing density 
modes, a total of twelve different combinations s hkh сап 


accommodate nearly any printing requirement. 


Bidirectional printing. Logical sevking 


uf shortest lines. 80 CPS. 64 graphics characters, Farms 
handling. The list of standard ало gots on and on. The 
fact is that there arc few printers that can compete with the 
MX-80 at ANY price. And none —ZERO —in its extraordi- 
narily affordable price range. 


ABCDEF GH1I IK LMNOPGRSTUYVWE Y ZABCOEFGH14) 


Pe ЫТ ТӨНЕ 


блымта ГН 


ACCESSORIES FOR THE 


APPLE 
COMPUTER 


CALIFORNIA COMPUTER SYSTEMS 


Arithmetic Processor 7811 Н/С $318 
Asynchronous вегілі interface 7710 123 
Centronics Interface card 7728 35 
12K PROM Madule 7114 
Culencdler/Gock, Bat, back-up 7474 
Parallel Interface 772024 

Programable Timer 7740A 
Analog/Digital converter 7470A 


MICHOSOFT PRODUCTS 
Apple ta 2-80 CPU card 


| D. C. HAYES PRODUCTS 
| Micromodem for Apple 


COMPUTER STOP PRODUCTS 
Double Vision / 80 Column Vidca 
INTERACTIVE STRUCTURES 
16 Channel A/D card AIO/2 


MOUNTARS COMPUTER PRODUCTS 
Intro Х-10 system for BSR 

Intro Х-10 след only 

16 channel AD/DA 8 bit 

Apple Clock battery bark-up 
Supertalker SD200 

ROM Plus with filter 

ROM Writer/ Prograznmer 
APPLE BRAND PRODUCTS 
Apple Language card 

Floppy disk with controller 
Floppy disk without contraller 
Apple parallel Interface 

55M MICROCOMPUTER 

Dual serial parallel interface AIO 


SORRENTO VALLEY auum 
8" floppy controller (Pascal) 


5-100 BOARDS 


Assembled 9 Tested 9 Burned-in 


CPU BOARDS 


Calif. Computer 2810A 2-80 

DALAL uNg BUC- (2810 $250 
Godbout 2.-80 24 bit. ttle 

BDC-O672u0 

Godbout 8083088 dual 18 bit 

processor HDC-GB8 
Measurenient Systems 2-80 

4 serial 2 paralicl real time 

clock. B vectar BUC-MZ80 
SD Systems SHC-200 27-80 

with serial A parallel 

I/O ports BDC-SSC2 
Telctek FDC-1 яілріе board 

CPU & floppy disk controller 

pius 1/O BNC-F DCL 


тїй 


MABXERAAES 

Calif. Computer 2200-1 12 slot 
ewer supi priy LN Ca np 

ЧА 12 slol le ENM+-TL2 

‘TEE 22 slot table ENM= E23 

ENXM-GMF 


348 
494 
ano 


MEMORY BOARDS 
Culif. Computer 2065А ШІК 
dyamic momery BDiNI-C"f165 
Catif. Computer 2016 188 
static memory HD'AF-C2016 
Cuif, Computer 2032 32k 
static memory BD3-C2032 
‘кыйма Rani 17 GIN static 
wemery 16 bit BDSI-O17 
SV Systems Expandoram И 
16K dynamic БОМ-ЕЛІ6 
645 dynamic BDA1«12XBi 
Aleasurement Systems 04136300 
for Alpha Micro BD 5016400 665 


295 
375 


ЕБЕОМ ЗОАКО$ 
Digital Regenreh 32K, 27185 

promis extra BuA.L=DPS2 % 
SU Systems 192ола-100 


programmer nJAi-PibU 150 


FLØPPY DISK CONTROLLER 
Calif, Computer 24224 with 
2.2 СРМ BDr-C2422 
Godbout "Disk Umm'' features the 
NEC 765 controller, ОМА 
arbitration BH -GDI 
Measurement Systems 705 chip. 
single & double density. Error 
recovery BDI - № 
SD Systems ҮнгалПорығ 11 
double density HD) -VF2 
Гагвей 0/12 BDF-TF2 
Morrow Design МБК Jockey 1 
single density НОБ-А 
Morrow Design Disk Jockey И 
double density ВОГ -рлЈ2 


320 


395 


410 


ич 
ца 


ЕХТЕНҒАСЕ HOAR US 
Calif. Con puter 2718 1/0 

2 gerial/2 рагі BDT-C2718 
sorrow Designs Switebhnard 

2 serial/4 рагі BDT<XISB 
Morrow jlesizns .\iktiboard 

3 serial/ зь. +++ BD T- AIAUB 
Godbout Interfacce One 

3 scrial/2 par! HDS-Gh1 
tiodbeuit Interfacer Two 

1 serial/3 par'l HDS-GB2 


SPECIALITY BOARDS 


QË Computer. pent time cloch? 
calendar BDS-QGCK 
Artee Eluc. Wire wrap proto- 
{ури heard BDS-AWW 
Arlee Elec, General Purpose 
proto board НІ AG 
Godbout Sperm color 
Боага 3125-С5С 
D.C. Haves 98-100 Micro- 
nodem BDS-111 
Mullen Products extender board 
^ Logie pram ік Set UL 
Nullen Products CGpto-contro 
board klt HDS-AOC 


Rotron Wisper Fan 


31477 $12.00 € 


115 VAC. 7 Watts WRAL 


Factory fresh Muffin fans 


NOT pure: EMF -4M 


100 


10.50 @ 1000 


TOLL FREE ORDER LINE 


800421-5041 
TECHNICAL & CALIFORNIA 


213679-9001 


GO BACK TO 
PAGE 80 


SAVE UP TO 10%* 


on any prepaid U.S. Mail or retail store order 
OVER 5100.00 
From our 60 Page Color DETACHABLE 


SPRING 1981 
ENGINEERING 
SELECTION GUIDE 


Beginning on Page 8O 


JUST ATTACH THIS COUPON TO THE FACE OF YOUR ORDER FORM 


from our SPRING 1981 
DISCOUNT ENGINEERING 


COUPON SELECTION GUIDE 


ие the appropriate box 


O $100-$149.99......... Deduct $10.00 
O $150 -$199.99......... Deduct $15.00 
ГІ $200 - $299.99......... Deduct $20.0( 
1 $300 - $399.99......... Deduct $30.0 
O $400 - $499.99......... Deduct $40.06 
[1 $500 & UP............ Deduct $ 10% 


VALID ON PREPAID U.S. MAIL ORDERS 
RECEIVED BEFORE JUNE 15, 1981 
OR PRESENT THIS COUPON 
AT OUR RETAIL STORE BEFORE JUNE 15, 1981 


*Sorry Discount Coupon Not Valid 
on Shipping Charges, Phone or Foreign orders. 


PRIORITY ELECTRONICS 


9161 DEERING AVE. е CHATSWORTH, СА 91311 


| 
| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ANOTHER FAMOUS 
PRIORITY 1 ELECTRONICS 


TRUCK LOAD PURCHASE 
10 MHZ 16K АТ STATIC S-100 RAM FROM 


28; н = a .. 


— Y^ AL r^s | ЗА и 
т АА 


List 
$349.00 


| 
1 
1. 
Hik lia dla to їй [ 
| 
[1 ЕЕ 1 АРЕ ЙДЕ ЕН š g a k 
A d 
aem Б 
g 
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... i 
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The RAM 14 provides 16K X 8 of reliable, totally static RAM storage. Conforming fully to the IEEE 696/S-100 bus 
standard, RAM 14 not only provides 24 address lines for 16 megabyte extended addressing capability, but also in- 
cludes a number of features you would only expect to find in memory boards costing considerably more. Here’s a 
partial listing of what makes RAM 14 your best choice! 


е Operates up to 10 MHZ (70 ns RAM Chips) * Ideal for multi-user installations. 
e Assembled & Tested е Board is addressable as one 16K x 8 block on any 4K 
° Meets or exceeds all IEEE 696/S-100 specifications (including boundary. 

timing). * Switch selectable PHANTOM disable and write protect. 
e Fully static design eliminates the timing problems associated е +5 Volt operation (requires no other supply voltages). 

with dynamic memories. ° Low power operation (900 mA typical, 1200 mA maximum). 
е Switch selectable choice of 24 address lines conforming to е 1 year Factory Warranty. 


the IEEE 696/5-100 extended addressing specifications, or 16 
address lines as used in older $-100 systems. 


ompuPro" ... (0005000 


ELECTRONICS 


PRIORITY ONE ELECTRONICS 
9161-B DEERING AVE. » CHATSWORTH, CA 91311 
Terms: U.S.; VISA, МС, BAC Check, Money Order, U.S. Funds Only. CA. residents add 6% Sales Tax. 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 
ibs.. plus 25е for each additional pound. Orders over 50 Ibs. sent freight collect. Just іп case...please in- 
clude your phone no. Prices subject ta change without notice. We will do our best to maintain prices 
Circle 332 on inquiry card. thru MAY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding $700.00 per oz. 


Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate lrelght. 


SUPERBRAIN by intertec 


Self-contained computer with duat disks and 
two RS232C ports. Complete with CP/M' 2.2 


d BASIC. 
32K Double Density, List $2995 . $2685 


64K Double Density, List $3345 ...,., , $2883 
64K Upgraded to Quad y wi Special 
MiniMicroMart Warranty.... SPECIAL $3395 


VIDEO TERMINALS 


NEW EMULATOR (Intertec), List $895$ 749 


NEW INTERTUBE IIIList $895. ONLY $ 749 
SOROC 120, List $995...... SPECIAL $ 729 
10140, List $1495......... SPECIAL $1149 
PERKIN-ELMER 550, List $997.,.... $ 799 
with anti-glare screen, $1027 .,.,.... $ 829 
HAZELTINE 1410, List $900 ,........ $ 749 
аса РР iat i T $ 849 
1500, List $1225................... $ 879 
1510, List-9198D „........ лье ... $1089 
1520 List $1650 ..,....... Ce sas, $1989 
LEAR SIEGLER ADM3A, Assembled .. $ 849 
TELEVIDEO 912C, List $950 . .. $ 789 
820. Wet ЭТИВ, v u ua e L $ 849 
g50G; List $1195 ge perm vas NEW $1039 
PAINTERS 

ANADEX ОР-8000.........,..... .. $ 849 
ОР-9500, List $1650...,.., Te $1399 
DP-9501. List $1650 .............. $1399 
PAPER TIGER IDS-445, List $995 ...... $ 695 
w/graphics op., incl. buffer, $1195 .. $ 789 
PAPER TIGER 105-460, List .......... 1149 
PAPER TIGER IDS-460G List .......... 1199 


NEW IDS PAPERTIGER 460 . List 1295 $1149 
NEW IOS PAPERTIGER 4606 List $1394 $1199 


NEC Spinwriters ‚,.,... ,.. Call for Price 
TELETYPE 43 KSR ......... A 29 $1087 
CENTRONICS 


NEW LOW $ 649 
SUPER VALUE $ 829 


730-1 parallel interface 
737 parallel interface . 


779 w/Tractor, List $1350 ........... $1049 
703 w/Tractor, VFU, List $2975 ...... $1695 
704 w/Tractor, VFU, List $2350 ...... $1595 
ТІ 810 Basic, List$1895.............. $1695 
810/serial € Centronics-style 
parallel interface, List $1940 ....... $1735 


810 w/full ASCII (U/LC), Vertical 
Forms Control, Compressed Print ., $1895 


ТІ 820 KSR, List $2165........,...., $1895 
ТІ 745 w/full ASCII, List $1695........ $1399 
COMPRINT 912 w/parallel interface ., $ 559 
912 w/serial interface, List $699...... $ 589 
ӘЖОМІМІРІ..................... 5 699 
MICROTEK, List $750............. ‚ $ 675 
OKIDATA Microline 80, List $949..... $ 599 
Tractor Feed Option ................ $109 
RS232 Serial Interface ..... id dani $ 99 


NORTH STAR ORIZON’ 


HORIZON 1 ASSEMBLED & TESTED 
32K, Double Density, List $2695 .... $2279 
32K, Quad Density, List $2995 ....... $2539 


HORIZON 2 ASSEMBLED & TESTED 


32K, Double Density, List $3095...... $2619 
32K, Quad Density, List $3595.,..... $3049 
48K, Double Density, List $3590...... $3039 
48K, Quad Density, List $4090....... $3469 
64K, Double Density, List 53830...... $3239 
64K, Quad Density, List $4330 ....... $3669 


FLOPPY DISK SYSTEMS 


NORTH STAR MDS-A 
Assembled, List $899...... SPECIAL $ 719 


MORROW THINKER TOYS" Discus 2D, 
List $1199............ OUR PRICE $ 998* 
Discus 2D, dual-drive, List $1994..... $1694* 
Discus 2 - 2, A&T, List $1549 irim. $1319* 
Dual Discus 2+ 2, АЯТ, List $2748... $2335* 

*Now includes CP/M* 2. 2 


Prom Pre: amers 
SSM PB1 Kit List$125._.............. $106 
SSM PB1 A&T List $190.............. $161 
SD Computer Prom 100 Kit$236....... $201 


SD Computer Prom 100A&TList$311 .. $264 


FLOPPY GISK 


CONTROLLE. OARDS 
NORTH STAR, DD, 

Assembled, List $499................ $399 
MORROW Disk Jockey 1, A&T ($213) , $189 

Disk Jockey 2D, АЯТ, List $479 ., , ..... $429 
SD Versafloppy 1, Kit, List $284 ...... $239 
Versafloppy 11, DD Kit, List $413 ..... $349 
Versafloppy ІІ, DD, A&T, List $507 ... $429 
DELTA double density АЯТ ($385) ..... $345 


CONDUCTOR, double density A&T ... $269 
INTERSYSTEMS FDC-2, A&T, $495... $439 
MICROMATION Doubler, DD, AGT... $429 
TARBELL Floppy Disk Interface Kit.... $199 

double density, A&T, List $495....... $444 


ESCON CONVERSION 
FOR IBM SELECTRIC 


Complete w/microprocessor controller and 
power supply. Factory built, User installs 
solenoid assembly or it can be done at Escon 
factory at nominal cost. 

Parallel (TRS-80, Sorcerer, еїс.), $575 $514 
RS232 Standard Serial, List $599...... 534 
IEEE-488 (for PET), List $660 ........ 584 
TED СВЕ... nas. еее 25 


CALIFORNIA COMPUTER SYSTEMS 


280 CPU BOARDS List $299 ......... $269 
DISK CONTROLLER 2422 List$399 .... $359 
16K Static, A&T, List$349.95 ........ $259 
32K 5ТАТІСІ1518710............... $599 
64K DYNAMIC BOARD List $699 ...... $589 


Best Prices and Delivery! 


CPU BOARDS 


(assembled unless norea! 


NORTH STAR 280A (ZPB-A/A}, $299 $254 

СВОМЕМСО 4 MHz (ZPU-W), List $395 $335 
4 MHz (SCC-W), List $450..,........ $382 

INTERSYSTEMS (formerly Ithaca Audio} 
new Series И 2-80, 4 MHz. List $395... $349 


SSM СВІ 8080 А&Т List $252.......... $214 
СВ1А Kit, List$183 .................. $156 
СВ2 2-80, АВТ, List $344 ............. 5289 
DBakdy ШЫЮ, ................... 6221 

DELTA 2-80, with |iQ............. ... $289 

SD SBC-100, List 413 ................. $349 
SBC-100 Kit, 11515341 ................ $289 
SBC-200, 151$471_.................. $399 
SBC-200 Kit, List $373 ............. $317 


" CALL FOR PRICES 1 


pig gan тк | 


NORTH STAR 16K Dynamic RAM Board, 


АВТ (ВАМ-16-А/А), List $499 ....... $420 
32K АВТ (RAM-32/A), List $739...... $620 
CROMEMCO 16KZ-W, List $495...... $419 
64KZ-W, List $1795 ....... NEU VS ... $1269 


MEASUREMENT SYSTEMS & CONTROLS 
(Guaranteed performance, incl. labor/parts 1 yr) 
DM6400 64K Board w/all 64K, $795... $659 


DM4800 with 48K, List $695 .,....... $650 
DM3200 with 32K, List $595 .......... $509 
DMB6400 64K Board w/all 64K .,..... $859 
DMB4800 with 48K ................. $789 
MORROW SuperRAM — all static, all АВТ 
16K, 4 MHz or 2 MHz, List $349....... $293 
32K, 4 MHz, List #599............... 5624 
16K Memory Master, List $399 ........ $339 
24K Memory Master, List $549........ $465 
INTERSYSTEMS (formerly Ithaca Audio} 
8K Static 2 MHz, АВТ, List $165...... $143 
8K Static 4 MHz, AGT, List $195...... $176 
16K Static 2 MHz, АВТ, List $475..... $427 
16K Static 4 MHz, A&T, List $495..... $445 
64K Dynamic, List $995.............. $895 
CALIFORNIA COMPUTER 
16K Static, АЯТ, List $349.95 _....... $259 
VIDEO BOARDS 
МО Mapped 
SD COMPUTER VDB-8024, kit, List $437 ‚361 
Assembled, List $556 ............. $465 
XITEX SCT-100K, Ки....... ONLY $169.95 
SCT-100A Assembled ............. $189.95 
SSM VB21/O, Kit, List $199 ........$168 
Assembled & Tested, List $269....... $22 
Memory Mapped 
SSM VBIC, 16x64, Kit, List $179 --.---. $152 
Assembled & Tested, List $242 ....... $206 
SSM VB3, 80-Char.,4MHz,Kit, List$425 . . $356 
4 MHz, АВТ, 1151%499............... 5424 


INTERSYSTEMS, 16х64, АЯТ, List $165 514: 
*Subject to change. 


NEW CROMEMCO 

1GEDC DOUBLE DENSITY 
DISK CONTROLLER 

List $595 ...... OUR PRICE $505 


SHIPPING AND INSURANCE: Add $2.50 for boards, $6 for Selectric Converter or Floppy Disk Drives, $7.50 for Floppy Disk Systems, $15 for Horizon. SHIPPED FREIGHT COLLECT: SuperBrain, Centron 
and T.I. printers. Contact us for shipping information on other terminals and printers, 


4bove prices reflect a 2% cash discount (order prepaid prior to shipment}. Add 2% to prices for credit card orders, С.О D.'s, etc. Prices are subject to change and offers subject to withdrawal without notic 


ү; ара) 
2% os 
4-7 hber 
zm NP 


MicroMart, 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


If North Star or Cromemco offer it.. 
WE HAVE IT!! 

Immediate Delivery at DiscountPrices 

NEW System 3 


zon 2 


ELA - ` by CROMEMCO 
NS w Now with Dual 
——— Double Sided 


32K Double Density 
Assembled and Tested 


List $3095 
“ому $2619 


Double Density 
(over 2 megabytes 
of Storage) 


NorthStar List $7995 
ASSEMBLED LIMITED TIME $6395 

HORIZON 1,DD...... $2279 32K, OD, List $24995..... 2539 
HORIZON 2, 32K, ОО. $2619 48K, ОП, List $4090.,... 3469 | 
32K, QD, List $3595 ..... 3049 64K. DD, List $3830. ... 3239 CROMEMCO SYSTEM 2 — Now double Density 
48K, DD, List $3590 ..... 3039 64K, QD, List 94340..... 3669 with Double Sided Drives. Quad Capacity mini 
NORTH STAR APPLICATIONS SOFTWARE floppy disc drives. List $4695........ Only $3899 
(Exclusive for use with North Star Disk Systems — specify Double 
Е. CROMEMCO Z-2H Full 11-megabyte Hard Disk 
NORTHWORD; [%@61-$8989................еу............... $339 t Fast 7-80А 
MAILMANAGER, List 9299................................ 249 system. Fast < 
INFOMANAGER. 1909 ................................ 419 4 MHz processor, 
GENERALLEDGER, List $999 iod ug qe ива 799 two floppy disk 
AGGOUNTSREGEIWABLE, List ЭБЕВ........................ 499 drives. 64K RAM 
ACCOUNTSPAYABLE, List 5599.,.,........................ 499 


memory, RS232 
special interface, 
printer interface, 
and extensive 
software available. 


NORTH STAR HARD DISK HD-18 


18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried-and-proven 14’ Century Data 


Marksman. List $4999. OUR PRICE $4199 


List $9995 
NORTH STAR MDS-A — Double (or Quad) | OUR PRICE $8489 
Density Disk System, Kit, List $799 . OUR PRICE $669 M 
Assembled and Tested, List $899 SPECIAL $719 
NORTH STAR MEMORY BOARDS NEW DOUBLE DENSITY CONTROLLER BOARD 
16K Dynamic ВАМ (ВАМ-16-А/А}, Assembled, List $499... $420 From Cromemco 
32K (RAM-32/A), Assembled, 11в1:9729...,...............- $620 With built-in diagnostics — 16 FDC Controller 
por o зоо хаба асыр OUR PRICE $505 
INTRODUCTORY SPECIALS ON ... —— и 
4-2 U Y ubt ЖТТ 7 45 
PREMIUM QUALITY BASF DISKS SINGLE CARO COMPUTER — SCC-W 4 МН2. List $450 ........ $382 
CERTIFIED FOR QUAD SYSTEMS айан) NEW COLOR GRAPHICS INTERFACE — SOI List $595 OUR PRICE $505 
5%" DOUBLE DENSITY DOUBLE SIDED us:$57.50 ... $38.95 CROMEMCO НОО — 11/22-megabyte Hard Disk for use with existing 
8" DOUBLE DENSITY DOUBLE SIDED 1975.00 .... $47.49 systems. DMA controller. Transferrate of 5.6 megabytes/second. 
Shipping $2.50 — Free Shipping In Multiple Of Two Bax s H0D-11, List $6995 ..................... QUR PRICE ONLY $5939 
| КӘНЕ pn -——— --———— ape $10.189 


SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
Advertised prices are for prepaid orders. Credit card and C.O.D. 2% higher. Deposit тау be required on C.O.D. All prices subject to change and offers 


subject to withdrawal without notice. 
— WRITE FOR FREE CATALOG — 


IMiniMicroMeart, Inc. 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541-0431 


Circle 270 on inquiry card. 


master charge 
Тар oti 8S ama CARD 
| 


data 
systems 


қосылатын 


289-ҒА 
List $2895 


2-89СА 

List $2595 

A-87 Two Drive 

Minifloppy System List $1195........ $989 
ЖОРИК: т о $3695 
8" Two Megabyte List $3695. ,...... $3059 


formerly ITHACA AUDIO 
The new Series || CPU Board features a 4 MHz 
Z-80A CPU and a-full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 


DPS-1. List $1795 


COMPLETE SYSTEM with InterSystem 64K 
RAM, 1/0 Board w/priority interrupt and 
double density disk controller board. Full 1-year 


warranty, List $3595 $2995 


NEW! CROMEMCO 
SYSTEM ZERO 


Lig cos ome OUR PRICE $849 
NEWI CROMEMCO SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller List $2995 


OUR PRICES2545 


Companion Disk drive for above — 
Quad Density — Total of 780 Kilobytes of 
storage on the two drives. ..... List $1295 


QUR PRICE $1099 


Only $3644 for a comptete 64K Disk System 


зоне 


Computers, Disk Systems 


SUPERBRAIN 


Bv INTERTEC 


zl жс - 


MORROW 


THINKER TOYS? 
DISCUS M26™ 


$4,199 


26 megabytes of 
formatted storage 
List $4,995 


64K Double or Quad Density units available. Uses 
two 2-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over350kilobytes of storage (twice that with quad 


density drives). Two serial R8232 ports, МО ports 

standard. Expandabie with optional S-100 S-100 THINKER TOYS? 

interface. Comes with CP/MTM 2.2 operating sys- 

tem. MiniMicroMart can supply a wide range of DISK SYSTEMS 

CP/M development and application software. Now includes CP/M* 2.2 

wi64K Double Density, List $3495 .. $2869 | Discus 2D, List $1199...... $1019 

WONS GQuad'Dansity, ЫЗЫ ЖЗ... SIMI смауедркацаганталшағШӘВе...... $1694 
Discus 2+ 2, Assem., List $1549....... $1319 

U HEWLETT НР.ДІСУ | оса Discus 2+2, Assem., $2748... $2335 


PACKARO ' 
ALTE All Morrow systems now include CP/M* 22 


MORROW 


Discus 2D's 
IN STOCK 


NEW! CROMIX 


FROM CROMEMCO 
A New UNIX Like 
Disk Operating System, 


With true multi-user, 
multi-tasking capabilities 
wee а OUR PRICE $249 


HP-41 System I— $399. 
(The HP-41CV and НР 82104A 
Card Reader) іе $495. 

HP-41 System II— $ 679, 
(The HP-41CV and HP 82104A 


Card Reader, HP 82143A 
Printer/Plotter) tist $ 840, 


HEWLETT-PACKARD 


H Р-85 А - м ОезК-Тор 
pem 5 


Computer 
— = 


List $295 


NEW! DOUBLE DENSITY 


CONTROLLER BOARD 
FROM CROMEMCO 


With built-in diagnostics 
16 FDC Controller. List $595 0UR PRICE$505 


Terminals and Printers 


PAPER TIGER’ 


Intertec 
EMULATOR jag ne 


Software compatible with a Soroc 10-120, 1500 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea- 
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; ON LY 


full cursor control. List $895 
ounPnicE $749 | $879] 


1410 w/ ick d, List $900...... $749 : А 
1420 Ивет аваг ийе pad.. .. 849 IDS 455 Рарег Tiger, List $995 . $895 
1510. i SIEGE, cosmic. ж, .. 1089 w/graphics option, incl. buffer, $1194 ., $989 
(ARUM, 61... .............. ,.. 1389 TSO aa „аьаан аа ao 45 
— P——— NEW IDS 460 

NEW INTERTUBE Ill SOROC QUALITY PRINTING AT MATRIX 

— SPEED—LOGIC SEEKING 
о usss ONLY $749 10-120 PROPORTIONAL SPACING 
12" display, 24 x 80 format, 18-key numeric List 8995 w/auto text justification 


keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 


SPECIAL | NEW IDS PAPERTIGER 46DLis: $1295 . $1099 


$729 NEW IDS PAPERTIGER 4606 List $1394 $1149 
ing symbols. ТІ-810 


Қ 5 
TELEVIDEO TVI-912C М 
mmu ТИЛЛА Ду кй СЕМТВО NICS 


PRINTERS 
NEW 730, parallel, friction, tractor... $679 
әкі” Чад 5849 | 1/810 Basic Unit, $1895 . ONLY 51595 
NEW 737 parallel, friction, tractor .... ТІ-810 w/full ASCII (Lower case), vertical 
779-2 w/tractor (same as TRS-80 Line " forms control, and compressed print. $1795 
Printer 1), List $1350 See ere 104 TI-745 Complete printing terminal 
702 120 cps, bi-direct., tractor, VFU .... 1995 | with acoustic coupler, List $1695... $1399 
703 185 cps, bi-direct., tractor, VFU.... 2395 
704 RS232 serial version of 703, $2350 .. $1995 
== a — —————— M И ГИЧЕ 
NEC SPINWRITE R™ DP9500/DP9501 PRINTERS 
m е DPs8600D: List 61769095: preis $1349 
00 1, Cist 090" .............. $1349 
Upper and lower case, 15 baud rates: 75 to i ANADEX 80-Col. Dot Matrix. . .. . $843 
19,000 baud, dual intensity, 24 x 80 character [B Т 
display, 12 x 10 resolution. Numeric pad. Pro- || | OKIDATA 
grammable reversible video, auxiliary port, WÍ Тү Microline 80 ONLY $599 
self-test mode, protect mode, block mode, |С Tractor Feed Option .............. $109 
tabbing, addressable cursor. Microprocessor Sdfial.iPtaifhee ИЕК i $ 99 
controlled, programmable underline, line and | "еы рл... AXIOM IMP | d d Бол ТА AUN 5699 
character insert/delete. “С” version features B 220200 АЛГЛУНТУІРІ en nn n n n 
typewriter-style keyboard. List $950 Terminal/Keyboard as well as COMPRINT 912 w/parallel intert. $559 
OUR PRICE $789 RO Printer Only models available. 912 w/serial interface, List $699....... $589 
CALL FOR PRICES! MICROTEK, List $750....... $675 


-— И ЧТ a eee 

920C (with 11 function keys, 6 edit keys and Above prices reflect а 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 

2 transmission mode keys, List $1030 card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
ONLY $849 subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


MiniMicroMart, Inc. = 


1618 James Street, Syracuse NY 13203 (315) айбын. j TWX 710-541-0431 


Circle 271 on inquiry card. 


Unclassified Ads 


UNCLASSIFIED POLICY: 


Readers who are soliciting or giving advice, or who have | 


equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 


address information. 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 


pearance in an issue of BYTE. 


Please note that it may take three or four months for an ad to appear in the magazine. 


FOR SALE: Pascal microengine, Western Digital WD90 [in- 
cludes factory power supply and cabinet]. High-speed UCSD 
Pascal computer with 64 К memory, single- and dual-density 
B-inch floppy software, and ali documentation. $1200 plus 
shipping. Dave Werner, |212) 998-3929. 


FOR SALE: GE Terminet 300 ASCII terminal with digital 
Cassette, adjustable tractors, 10-15-30 cps, paper out, etc. 
Letter-like quality, not dot-matrix. Also, GE acoustic coupled 
modem (Bell 103}. Ali in excellent condition. Execute com- 
mands from disk file with Command Processor software. In- 
cludes RTC, printer formatting, dynamic МО reconfiguration, 
plus fifteen more commands for North Star Disk [Horizon]. 
Please send SASE, Rich Adamson, 7310 Adams, Lincoln NE 
68507, [402] 464-0718. 


FOR SALE: Hazeltine 1500 CRT; 5700, Hazeltine 1520 СЕТ; 
$1100, DEC LA-36; $1250, Omnitech acoustic coupler; $150. 
Novation CAT acoustic coupler: $150. Above items less than 
three years old and working. 200 new vacuum tubes; $300, 55 
new Calectro & Lafayette panel meters; 5165. Buyer pays ship- 
ping. Charles В Wall, Rte 3 Wingate, Clarksville TN 37040, 
[615] 552-2199. 


FOR SALE: Twenty-four conductor [shielded coax] comput- 
er grade cable, V;-inch O/D vinyl clad bundle. Idea! for low- 
noise interfaces. Conductors appear to be silver plated and 
dielectric is teflon. SASE brings conductor sample. $0.95/foot 
plus postage and handling. Maximum of thirty foot lengths. 
Also, wanted: rack-mount muitidrive 8-inch floppy-disk system. 
Jim Beistie, РОВ 501, Gilbert AR 72636, [501] 439-2305. 


FOR SALE: SwTPC Model MP-68. All working with docu- 
mentation, PIA, and 4K programmable memory; $200. Two 
4 K programmable memory boards; $75 each. 8K program- 
mable memory board with boundary switch; $150. Two MPS 
serial interfaces; $35 each. MP-LA parallel inteiface; $35. AC-30 
Qual cassette interface; $75. S600 takes it all. Herbert Friedman, 
РОВ 153, Malveme NY 11565, |516) 481-2717. 


FOR SALE: Digital Group TVC-F 512-character video pro- 
grammable тетогу/1.1 Kbaud audio-casseme board with all 
documentation. Assembled and in perfect working order. Also. 
listings for 280 operating system, and documentation and 
listing for EDFORM| text editor. All for S95 includir:g UPS ship- 
ping, or make offer. Martin Tobias, POB 3766, Nashua NH 
03061. [603] 889.0901. 


"The ideal software source... 


"We couldnt find it So we foundedit" 


We looked for a supplier with an ultra-wide selection of 
software for all leading micro-computer models ... (How 


does 600 different programs strike you?) 


... With an equally broad assortment of high-quality 
peripherals ... (The latest and the best.) 


... and with a no-holds-barred guarantee accompanying 
every purchase. (Like a full refund within 14 daysiffor any 


reason dissatisfied.) 


We looked for It. And when we couldn't find it... we 


founded It. 


CALL TOLL-FREE (800) 645-6038 (except МУ“) 
COMPUTER TO COMPUTER: Call (516) 334-3134 
WRITE: Dept. 581B, Box 265, Jericho, NY 11753 


master charge 


“МҮ State residents call (518) 897-8868. (If placing an order, please call collect.) 
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FOR SALE: Texas Instruments ТІ-59 and РС-100 print cradle 
with а! documentation and manuals. іп mint condition; $150 
or trade for НР-97, Або, HP-67/97 Sta Pac 1, MEI, EE}, СЕТ, 
Surveying, Navigation, and Business Decisions Рас; all for 550. 
Charlie Truax, 2862 King Edward Dr, El Dorado Hiils CA 
95630, [916] 933-3478 evenings. 


FOR SALE: Extra paper. 14- and 8¥%-inch widths. $ 15 a box 
or trade for a TRS-BO disk drive. Van, [616] 429-6788. 


FOR SALE: Perkin-Elmer letter-quality printer. KSR, 110 to 
ЗОО bps. good condition. switch-selectable U/C or full ASCH. 
half or full duplex, RS-232C. Bill Touchstone, {216} 333-3114 
9:30 AM to 5 PM weekdays. 


FOR SALE: 150 рт Centronics Рі printer [same as Radio 
Shack Quick Print] with cable to a TRS-8O. Excellent condition, 
$265 [50% of list. D E Johnson. RD 2, Вох 197, Coming МҮ 
14830. [607] 524-6740. 


FOR SALE: ІВМ Selectric remote /О terminal, with ASCII con- 
version, RS-232, as sold by Worldwide for $645. Fully checked 
out with manual. Best offer over $400. Steven Mather-Lees, 6 
Holly Ln, Hudson NH 03051. 


FOR SALE: Antique computer system. 1954 Royal McBee 
LGP-30, 800 Ibs, desk size. 65- by 7-inch magnetic drum 
memory holds 4096 words, 32 bits per word. 113 electron 
tubes, 1450 diodes, and 34 plug-in cards. Two Friden Flex- 
Owriters, paper-tape punch, and plotter. Internal CRT for display 
in registers. Best offer over $5000. Richard Petras. (215] 
356-6637. 


FOR SALE: Kilobaud Microcomputing issue #6 {June 1977) 
through issue # 18 [June 1978) in very good condition. Com- 
plete, some marks. Best offer. Daniel O Dye Jr, 4861 Gray St. 
Denver CO 80212. 


says Richard Taylor, 


noted software author and 
President, Programs Unlimited 


FREE 
Catalog. 


Visit our new Retall Center at 20 Jericho Tpke., Jericho, 
Long Island, NY. Call [516] 333-2266 for hours & directions. 


TM | 


Circle 335 on inquiry card. 


FOR SALE: i8M 3767 communications terminal. Excellent 
condition, with forms feeder and cables. Make offer. will 
sacrifice. Barney Lejeune, POB 3935, Lafayette LA 70502. 


FOR SALE: SD Systems VD8-8024 video board: $275. 
Selectric typewriter, Model 73, with Micromation S-100 inter- 
face: $500, Sanyo 15-inch video monitor; $ 150. Cromemco 8 К 
Bytesaver with 2708 programmer for 5-100; $75. Processor 
Technology ЗР +5 parallei/serial МО board, 5-100: 550. 
Keytronics keyboard with numeric keypad and enclosure; 
$175. SwTPC KBD-5 keyboard with enclosure; $30. George 
East, 38 Edwin St, Randolph МА 02368, [617] 963-2265. 


FORSALE: Centronics 730 7 by 7 matrix printer, same asRS 
Line Printer Il. Almostnew, in perfect working condition. $560. 
Also, adapter port when по El for $20. С Kish, 227 W Meadow 
Rd, Rockaway NJ 07866, |201| 627-0052 evenings. 


FOR SALE: Heathkit H-19, smart video terminal, assembled 
and tested; $700. Heathkit H-14, microprocessor-based printer, 
assembled; $700. SD Systems Expandoram 48 K, assembied 
and tested; $300. Jade Double-D, double-density, Sanch ог 
B-inch floppy-disk controller with cable for 8-inch drive, 
assembled; $350. Everything includes documentation, 
manuals, schematics, etc. James Gerber, 12850 Kern Rd. 
Mishawaka IN 46544, |219) 259-9929. 


FORSALE: Onealmost new CAT/Novation modem, works 
very well: 5100. One almost new Apple li disk drive with DOS 
3.3 controller; $425 or best offer. Jon Taute, 2314 5 40th St. 
Omaha МЕ 68105, |402) 556-6695 evenings only. 


FOR SALE: Z80 computer: 4K programmable memory, 
manor, keyboard, readout-cassette interface. EPROM pro- 
grammer with sixteen VO ports 5-100; $325. Sate logic 
analyzer: 14-bit input, 5 MHz, 16 LED, 4 hexadecimal readout 
edge clocking, forward and backward stepping: $390. 6809 
computer: monitor, Editor/Assembler, RS-232, sixteen /О ports, 
timer, cassette interface; $400. Mitra Gopaul, 3 Weymouth 
Ave, Toronto Ontario, M4C 1R& Canada, {416} 698-4405. 


FOR SALE: Three Godbout memory boards with В К. Fully 
assembled and tested. All for $280 ог $95 each. T! SR-52 
calculator with PC-100 printer. $260. SSM V81 video board. 
Fully assembled and tested. $ 100. Ipay shipping. Chuck Terra, 
8415 Bird Run, Missouri City TX 77489, (713] 437-1242 after 4 
PM. 


FOR SALE: Ехесиром 300 portable terminal. Hard copy. 
built-in acoustic coupler, carrying case. Can also be used as 
printer. $600 plus shipping. M A Graziano. (203) 563-5750 after 
9 PM. 


FOR SALE: Teletype Model ASR33 in mint condition. Used as 
a System console, upgraded to a CRT. Will sell for best offer. 
David Wong, 1916 Grand Conc. New York NY 10457. |212) 
294-8087 evenings. 


FOR SALE: North Star 48 К doubte-density, two serial ports, 
one parallel output and one parallel input port, two 5-inch DD 
disks; $3100. Intertube II, reverse video, dual intensity. extra 
RS-232 port. absolute addressing. protected data mode. line 
drawing graphics, 25 by BO, keypad; $650. L A Ludden, 30 
Bianchard Rd, Marlton NJ 08053. 


FOR SALE: 64 К Digital Group [Bytemaster] complete sys- 
tem, with Oasis 5.4, in perfect condition. Only $2500. 5 E 
Rudiin, 4600 Grove Ave, Richmond УА 232-9, |804) 
353-1000. 


FOR SALE: 5-100 boards: Biotech CGS-BOB color graphics 
with 6847 and 4 MHz 8085 processor on board; $275, 
Bytesaver |; $75, Polly (VT!) video-display board, 16 by 64 char- 
acters with graphics symbols; 560, Cromemco JS-1 joystick; 
$50. Edward March Jr, 2093 Fox Ln, Des Plaines IL 60018, 
(312) 635-7625 home, [312] 541-7300 work. 


FOR SALE: NCR Model 761 cassette deck {Phillips- 
type}. Computer controllable play, record, fast forward, re- 
versed. $250. E J Haas, 3448 5 Marcella Ave, Stow ОН 44224. 


BYTE's Ongoing Monitor Box 


Article # Page Article 
| 22 
2 36 


Color Computer 


The Epson МХ-80 and МХ-70 Printers 
Extended Color BASIC for the TRS-80 


Author(s) 
Cohan 


Miastkowski 


3 The Commodore VIC 20 Microcom- 
puter: A Low-Cost, High-Performance 


Consumer Computer 


Williams 


DC Motor Controls: Build a Motorized 


Platform 
BYTE’s Arcade 


Ciarcia 
Williams, 
Liddil, Moore, 
and Holt 


Washington Tackles the Software 


Problem 


Kern 


Legal Protection for Computer Hard- 


ware and Software 
Dancing Demon from Radio Shack 


Becker 
Kolya 


Wire-Wrapping and Proto-System 


Techniques 


Speeding Up TRS-80 Graphics 
An Integer Math Package for the 8080 


Super STEP 
Wordsmith 


Using Interrupts on the Apple Il System 


Mangieri 
Bobo and 
Knoderer 
Carbrey 
Robbins 
Dahmke 
W/hite 


Digital Plotting with the Apple il Com- 


puter 


Recursion and Side Effects in Pascal 


Hallgren 
Morris 


DEMONS: A Symbolic Debugging 


Monitor 


Halsema 


Build a Super Simple Floppy-Disk Inter- 


face, Part 1 


A File Catalog System for UCSD Pascal 
Numerical Methods in Data Analysis 


Nicholson and 
Camp 
Heyman 
Nguyen 


FOR SALE:88008 !8-siot mainframe; $400. MITS3203 dual- 
disk drive; $800. MITS 16МС5 16 К static-memory card; $200. 
MITS 32-sector disk controller; S600. Pertec FD-410 drives: 
$300. BB-2SIO serial interface card; $200. QUME Sprint Micro 3 
interface card; $200. BB-Prom 1702 prom programmer for 
ВВООВ; $150. LA-36 DECwriter ЇЇ; 5800. Gene Friesen, 6435 
Colby, Lincoln NE 68505, |402) 467-1903. 


FOR SALE: Netronics ELF Il boards. Two 4 K programmable 
memories. Each 572, both $135. Giant Mon and ИО board; 
$30. Full BASIC (EPROM) board; $120. All for $260. All boards 
are wired and tested. Robert Foltz, 1911 Mulford Ave. Bronx 
МҮ 10461, (212) 863-0964 after 6 PM ET. 


FOR SALE: These items by Percom: Data Separator: $15, 
Microdos (OS-80 version 1.14]; $15, Patchpak; $4.50. Ail com- 
plete with manuals. Add $1 for shipping and handling. Albert 
Nijenhuis, 4310 Osage, Philadelphia PA 19104, (215) 
222-1279. 


FOR SALE: Altair 8800b computer with 32 K memory, one 
serial ИО рок. ACR cassette-interface board. 2 К PROM board, 
MBL апа D8L bootstrap PROMs, 3202 dual Singh disk drive 
and controller, Lear-Siegler ADM3A video-display terminal, 
Altair [Microsoft] cassette 8 K BASIC. cassette Extended BASIC, 
Disk Extended BASIC, and Altair disk operating system. All in 
perfect condition. Original value over $7300. Asking $4380 or 
reasonable offer. 8 Verner, 11404 Woodland Dr. Lutherville 
MD 21093, [301] 828-8422 evenings. 


FOR SALE: Houston Instrument 11- by ll-inch bitpad. 
James Kientz, RR #1, М/атедо KS 66547, [913) 532-3722. 


WANTED: Tax-deductible donations are urgently needed. 
We are engaged in many building and maintenance projects 
and need CB radios, antennas, lighting apparatus, microscope 
attachments, and video equipment. Paul Oravis c/o Oueen 
Anne School, 14111 Oak Grove Rd, Upper Marlboro MD 
20870. 


FOR SALE: Manuals, schematics, and spare boards for 
Sanders Associates Model 720 Data Display System. Jeff 
Weger. 614 Willowood Dr. Apt 209, Carol Stream IL 60187. 


FOR SALE: IMSAI multiple VO [MIO board. Two parallel 
ports, one serial port, one control port, and a Tarbell tape- 
cassette interface plus two cables and documentation. Best of- 
fer. Eric Aronson, N64 М/26611 Hillcrest Cir, Sussex WI 53089, 
(414) 246-3518 evenings. 


February BOMB 
Falls on Tank 
Steve Ciarcia captured first place 
in the voting with “А Computer- 
Controlled Tank" (page 44|, a 


description of his effort at wireless 
remote control. He will receive the 
$100 prize. 

James C Anderson took second 
place with “Ап Extremely Low- 


Cost Computer Voice Response 
System” (page 36}, the lead article 
іп our issue theme of “Тһе Com- 
puter and Voice Synthesis.” He 
wins the $50 second-place prize. 
Third place was shared by Mark 
Zimmermann, who wrote “A 
Beginner's Guide to Spectral 
Analysis, Part 1” (page 68), апа 
Roger Mikel, who contributed 
"А/О апа D/A Conversion—An In- 
expensive Approach” (page 31 2}. 
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Page No. 


AB COMPUTERS 473 

ABM PRODUCTS 174 
ABRAMS CREATIVE SERV 490 
ACTION COMPUTER 75 
ADAPTIVE DATA & ENERGY 151 
ADV ACCESS GROUP 244 
ADV COMP PROD 492, 493 
ADV MICRO SYS 416 
ADVENTURE INT'L 383 

ALL ELECTRONICS CORP 415 
ALPHA BYTE STORAGE 59 
ALPHA BYTE STORAGE 363 
ALPHA OMEGA COMP SYS 455 
ALPHACOM, INC 87 

ALTOS COMP SYS 82, 83 
AMER COMP & TELECOMM 293 
AMER BUSINESS COMP 485 
AMER CUSTOM ELECTR 482 
AMER MICRO PROD INC 266 
AMER SQUARE COMP 239 
AMSI 466 

ANADEX 191 

ANCRONA 483 

ANDERSON JACOBSON 385 
ANDERSON PERIPHERALS 403 
APPARAT INC 61 

APPARAT INC 63 

APPLE COMPUTER INC 13, 377 
APPLIED ANALYTICS INC 296 
ARISTO POLKS 452 

ASAP COMP PROD INC 227 
ASAP COMP PROD INC 355 
ASHTON-TATE 273 

ATARI, INC 177 

ATARI PERSONAL COMP 339 
ATLANTIS COMP SERV 304 
ATV RESEARCH 486 

AURORA DATA CORP 422 
AUTOCONTROL INC 466 
AUTOMATED EQPTMNT 20 
AUTOMATED EQPTMNT 258 
AVOCET 332 

AXIOM CORP 109 

AXLON INC 371 

B & B ELECTRONICS 457 
BASF SYSTEMS 281 

BASIC BOOKS 278 

BAY TECHNICAL iw i 126 
BELL, JOHN ENGN 

BETA COMP DEVICES ^16 
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607 
608 
609 
610 
611 
612 
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615 
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Мау 1981 


621 641 
622 642 
623 643 
624 644 
625 645 
626 646 
627 647 
628 648 
629 649 
630 650 
631 651 
632 652 
633 653 
634 654 
635 655 
636 856 
637 657 
638 658 
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661 681 
662 682 
663 683 
664 684 
665 685 
666 686 
667 687 
668 688 
669 689 
670 690 
671 691 
672 692 
673 693 
674 694 
675 695 
676 696 
677 697 
678 698 


619 639 659 679 699 


620 640 660 680 700 
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BUTE " 


Canada 

Mexico 

SUBSCRIPTIONS [1 ! year О $19 О $21 
[] 2 years [] $34 О $38 

O 3 years Г] $49 С $55 


Рог a subscription to BYTE, please complete this card. 
[1 $43 Europe {air delivery) payment enclosed 


Name O $35 Elsewhere (surface mail) payment 
enclosed 
инине (Air mail rates available upon request} 
City Please remit іп US funds drawn оп a 
к es, es US bank. Thank you. 
State Zip Country 
Card No. [] Check enclosed (Bonus: [North America 


only] one EXTRA issue—receive 13 issues for 


the price of 12) 
289 


p >= 


[] Bill me (North America only} 


Expiration date 


Four digits above name—Master Charge only 


Signature Dae 


Please allow elght weeks for processing. Thank you. 415] 
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| USA Canada 
| | Mexico 
SUBSCRIPTIONS О | year L 849 [] $21 

С 2years [] $34 Г] $38 

О 3years [] $49 [] $55 


For a subscription to BYTE, please complete this card. 


та O $43 Europe [air delivery] payment enclosed 

[] $35 Elsewhere (surface mail) payment 
Address enclosed 

(Air mail rates available upon request) 
City Please remit In US funds drawn on a 
US bank. Thank you. 

12.1, Zip Country 
Card Мо. 


[] Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 


the price of 12} 
о Фа 


— == 
[] Bill me (North America only) 


Expiration date 


Four digits above name—Master Charge only | 


Signature _  — DAE 


Please allow eight weeks for processing. Thank you. 415] 
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Don't Miss An Issue! 


Have BYTE 
delivered to 
your door. 


Each month BYTE wil! bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the world’s 
leading computer magazine. 


ЕТЕ SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 
USA 


BUTE SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 
USA 


The Dynabyte Difference: 


Unequalled price /performance 
with total expandability 


Buying the powerful 


Dynabyte 5615 isn't only smart, 
it’s cost efficient. 


The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back- 
up to your system also. If its tape back-up you 
need, then choose our 5700. If you need less 
storage, our 544” floppy 5200, our 8" floppy 
5300 ог our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP/M or our enhanced MP/M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP/M operating system that supports a 


host of existing languages and meets minicomputer standards. 

No multi-user applications library is so responsive to your needs. The 5615 features Business 
Manager," the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail- 
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicomputer capability in your hands. Thats 


the 5615. Thats the Dynabyte Difference. Call 
Mike Seashols, V. P Marketing (800) 227-8300. 
In California (415) 329-8021. Dynabyte, 


115 Independence Drive, Menlo Park, 
California 94025. 


"LT UL te 


Business Computers 


Business Manager is a registered trademark of Dynabyte. CP/M and MP/M are registered trademarks of Digital Research Corp. 


Circle 139 on inquiry card. 


A cost effective 


10 megabyte system 


from the 


eader 


ІП Winchester based 
microcomputers. a! 


Ohio Scientific has put a 
low-cost, high-perform- 
ance 8" non-removable x 
hard disk together with its M = 
popular desk-top micro- 
computer system. This ylelds 
approximately 10 megabytes of fast 
-hard disk capability at a tremendous 
cost/performance benefit over 
floppy based microcomputer 
systems. 


C3-D 

The 10 megabyte system is also 
available with the added advantage of 
triple microprocessors — the 6502A, 
68BOO and Z-80A. This allows you to 


make maximum use of Ohio Scientific’s 
extensive software library as well as 
programs offered by independent 
suppliers and publishers. $7,600. 
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Standard Features 

Ш 52K ВАМ 

B 8" floppy disk drive for program — 
апа backup. 

Ш OS-65U small business operating system 

Ш 9-digit precision-BASIC by Microsoft. 

ш Available in OEM quantities at attractive 
discounts. 


For literature and the name of your local dealer, 
CALL 1-800-321-6850 TOLL FREE. 


Uno SCIENTIFIC 


CC Company 


1333 SOUTH а ROAD, AURORA, OH 44202 • [216] 831-56C 


Circle 291 on inquiry card, 


